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CHAPTER I

INTRODUCTION.

Need for the study

A research study titled "Research Priorities in Postsecondary

vocational, Technical and Adult Education in Wisconsin for 1975-77" was

conducted in February, 1975. /t was sent to administrative staff of

the vocational, technical and adult education districts in Wisconsin

and they were asked to rank forty-five (45) vocational research areas/

topics for wisbonsin VTAE. The item that ranked second was "Determining

Performance Levels of Competencies for Job Entry."

At a state meeting on research and planning, a consortia of five

VTAE districts were selected to study five to ten VTAB programs to

determine performance levels of competencies for job entry. The dis-

tricts included were Blackhawk, Waukesha, Mid-State, Southwest and

District One (Eau Claire).

District One submitted two programs and from these the data

processing programmer competency area was selected by the state.

The determining ot entry level competencies for the data processing

programmer is very pertinent at this time because of the many changes

which have occurred in recent years in data processing. Our main con-

cerns in teaching programmers should be to maintain relevancy of cur-

riculum content, instructional processes, competencies and performance

levels to be achieved. Programmers hired today are required to begin

9



2

writing programs, from the day they are hired, rather than only know

some body of knowledge since emphasis is on performance.

What are the competencies and performance levels needed to be a

successful entry level programmer? These things must be determined

before data processing curriculum can be effectively evaluated and per-

haps revised. The identification and analysis of the tasks performed

by programmers is the initial step in developing efficient data

processing programmer curricula.

Statement of the Problem

The problem researched in this study was a determination of the

performance levels of competencies for job entry as a data processing

programmer.

Specifically, the study sought to answer the following questions:

1. What tasks are performed by entry level programmexs?

2, How frequently are these tasks performed?

3. What level of performance is necessary for these tasks?

4, How important are these tasks?

5. What is the future projected need for these tasks?

Purpose for the Study

The basic Purpose of the study was to determine the competencies

that are needed by data processing graduates so they may become success-

ful programmers in the world of work. The study sought to obtain infor-

mation that would be valuable to the vocational-technical schools in

planning their curricula in data processing to better meet these stu-

dents' needs. The results of the study will enable the vocational-

10
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technical schools in the state to re-evaluate their data processing

programs. The results will be used to modify or maintain existing

data processing curricula.

Limitations

This study is limited by the following factors:

1. The number of questionnaires returned.

2. The data processing task descriptions used in the

questionnaire are subject to varying definitions and

interpretations.

3. The human element as it affects this writer and those

surveyed.

Delimitations of the Study

The area studied is restricted to the two year data processing

programs as approved by the Wisconsin State Board of Vocational,

Technical and Adult Education. The two year data processing program

is offered in nine of the state's postsecondary vocational-technical

schools. For a listing of the nine districts, refer to chapter 3.

The population of this study is limited to those students who

graduated from a two year data processing program in 1973, 1974, and

1975, and are employed in data processing, and their suoervisors.



CHAPTER II

RELATED LITERATURE

Studies dealing with computer programming tasks and curricula were

reviewed for information pertinent to this study.

Regular evaluations of the data processing curriculum can assist

in keeping the data processing program relevant to the needs of the

community in this rapidly changing technological field.

An article in the American Vocational Journal said the following

about vocational teachers:

Their job is to train people for jobs. If their instruc-
tion is to be realistic, itv content and performance
standards must conform to the fequirements of entry-level
positions in the labor market.

The objectives of vocational education is to provide any
student with the necessary skills and knowledge that
utilize the full potential of the student's Abilities
and provides the employer with an employee who is
immediately productive with a minimum of retraining.2

A study by. Raymond M. Berger presented "the results of an investi-

gation of what in fact programmers are and do."
3

In his study, Berger

1Dr. Soskis and Mrs. Keeton, "How To Stay In The Classroom and
Keep UP With Job Changes," American Vocational Journal, p. 42,
September, 1975.

2
Robert M. Peso1a, Sr., "Education For EMployability In The Voca-

tional School," Data Management, p. 23, December, 1974.

3
Raymond M. Berger, Computer Programmer Job Analysis Reference

Text, AFIPS, 1974, p. 1.

4
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5

developed a list of tasks and skills and asked programmers across

the nation to rate them in order of importance for their particular

job.

Searches were made through the ERIC for computer

programmers and performance levels in datd ,,tig using appropriate

descriptors. This turned up a research report called, "Business Data

Processing Occupational Performance Survey. Included in this report

is a list of 474 tasks performed by data processing personnel, of which

164 deal directly with programming. In this "Business Data Processing

Occupational Performance Survey" the following tasks were performed by

over eighty percent of the programmers who responded:

Desk check or debug programs after assembly or compilation,
Isolate and correct programming errors discovered during testing,
Test new computer programs,
Code routine computer programs,
Revise computer programs, and
Test revised computer programs.5

A most recent related study completed in Wisconsin was in 1971 by

John Z. Moseng entitled "A Study to Determine the Importance of Various

Aspects of Data'Processing Knowledge Desired of the Beginning Program-

mer and the Curricular Implications of the Study." In Moseng's study,

"the questionnaire asked respondents to rate sixty topics of data

processing knowledge on a four point scale. The respondents were asked

to rate the importance of each topic for a beginning programmer on his

4
Sidney D. Borcher and John W. Joyner, "Business Data Processing

Occupational Performance Survey, Interim Report," Ohio State University,
March, 1973.

5Ibid.
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staff. 116 He found the following topics were rated highest by the

respondents: "Debugging Procedures, Disk Organization, Program Docu

mentation Methods, Flow Charting, System Documentation, File Access

Methods, Definition of the Problem.1t7

Because of the many changes that have ,1 during the past

five years in data processing, the author fut; a current list of en'

level competencies for computer programmers in Wisconsin is necessar

This will allow the nine technical institutes in Wisconsin which offl

a data processing programmer degree to re-evaluate their curriculum

make sure they are meeting the needs of their data processing gradual

and the community.

6John L. Moseng, "A Study to Determine the Importance of Various
Aspects of Data Processing Knowledge Desired of the Beginning Progran
and the Curricular Implications of this Study," Unpublished Masters
Paper, UW-Whitewater, November, 1971.

7Ibid.
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CHAPTER III

PROCEDURES

In order to obtain the information desired for this study, two

research methods were ne

sent to collect most ol

Ptrst a questionnaire was developed an

a. Second, a follow-up interview was

conducted to supplement and verify the data collected from the

questionnaire.

Selection of Population

The population included in this study consisted of all data

processing associate de4ree programming graduates at the nine Wiscons

vocational, technical and adult schools for the years 1973 through 19

and their supervisors/employers. The districts and schools included

were:

District One-Eau Claire
District Two-La Crosse
District Four-Madison
District Bix-Kenosha
District Eight-Waukesha

of 508-data processing graduates and their addresses was

District Nine-Milwaukee
District Twelve-Appleton
District Thirteen-Green Bay
District Fifteen-Wausau

obtained from the nine districts. Three duplicates were identified a]

eliminated.

Preparation of Questionnaire

The questionnaire was developed in two stages. First a list of

data processing tasks was developed using textbooks, other research

studies from the review of literature, advisory committee members,

7
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other data processing instructors, course outlines, and the author's

past experience. Please refer to original task list developed in

Appendix A. The original task list was given to two local advisory

committee members and three other data processing instructors for thei

evaluation and comments. The questionnaire was revised.

To facilitate respnnses the tasks were grouped into six categorie

as follows 'sis and design, program design, coding,

testing and debugging, documentation, and miscellaneous. Each of the

tasks was assigned an item number within its group for reference

purposes. Gateway (Kenosha) Technical Institute was also conducting

a data processing currioulum study. To avoid aLduplicate mailing to
,

the same students, a section was added to the questionnaira to collect

data for both studies at the same time.

Each respondent was asked to rate a task on a five point Likert

Scale relevant to four criteria: frequency', performance, importance,

and future need. Each of the five points on the rating scale were

defined for the respondent (refer to Appendix E).

The following people served in an advisory capacity during the

development of this questionnaire:

Wayne Atkins
Roland Krogstad
Ron Porath

Lloyd Kragenbring

John Moseng
Paul Almquist
Milo Swenson

Judy Ferber

- Assistant Director, District One, Eau Claire
- State Vocational Education Consultant-Researci
- Programmer, American National Bank, past
graduate, advisory committee member

- Data Processing Manager, Gould National Battel
advisory committee member

- Data Processing Instructor, District One
- Data Processing Instructor, District One
- Chairperson, Data Processing Department,
District One

- Professional Secretary, District One

16
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The questionnaire was sent to three data processing programmers

(graduates from District One Technical Institute) and one data proces-

sing employer/supervisor for a pilot test. Each of the four individua

in the pilot test were asked for their reactions and suggestions. The

questionnaire was also reviewed by a member of the state staff of

vocational, technical and adult education.

The final questionnaire was developed incorporating the suggestio.

made by the state staff Aember and the pilot group (refer to Appendix:

An informational cover letter was developed and reviewed in the

same manner as the questionnaire (refer to Appendix E).

The questionnaire and the informational cover letter were com-

pleted in early February, 1976.

Administration of Questionnaire

On February 17, 1976, the questionnaires were sent to 505 data

processing graduates with an appropriate cover letter signed by the

State Director of Vocational, Technical and Adult Education (refer to

Appendix B) and a stamped, self-addressed envelope. A pencil was

included to aid in completing the questionnaire. Also included in the

mailing was a second copy of the questionnaire with an appropriate

cover letter signed by the State Director of Vocational, Technical and

Adult Education (refer to Appendix D) and a stamped, self-addressed

envelope. The graduates were asked in their letters to give this

second copy to their data processing employer/supervisor for them to

fill out and return. Fifty-four of these questionnaires mailed to the

graduates were returned by the post office with no forwarding address.

These 54 names were checked in phone books and the vocational district

17
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registrars were contacted for more recent addresses and 32 were

remailed. On March 3, 1976, 357 follow-up questionnaires were sent to

non-returnees, with an appropriate follow-up letter (refer to Appendix 1

The cut-off date for return of questionnaires was April 1, 1976. Afte

the cut-off date three supervisor and one graduate return was received

and were not included in the study.

When approximately half of the returns were received, a frequency

count of responses was made. Next, a guide for use in interviewing

graduates and employers was developed. The interviewing was done to

supplement and wirify the questionnaire findings. During the weeks of

March 22-26, March 29-April 2, and April 5-9, 1976, 26 graduates and

21 employers were interviewed (refer to Appendixes G and H for inter-

view guides).

Tabulation of Completed Questionnaires

The returned questionnaires were coded and the data punched into

punch cards and verified for accuracy. Each answer for a task was

recorded exactly as it was indicated (example: if the 3 was circled,

was recorded). A computer program was used to process the data and

calculate the following statistical measures:

18
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Description Formula

Frequency of Total Number of each AnswerResponsel
for each Task

Mean
M N

2 E X

Standard Error (SE) of the
Mean (M) 2

Standard Deviation2

Standard Error (SE) of the
Standard Deviation ($D)2

SD
SEM =

V N

SD =J EX2 - (EX) 2

SDSE =SD
V 2N

Upon completion of these statistical computations, the rank value

and the mean.difference of the ranks for graduates and employers were

calculated manually.

-1Refer to Appendix M and N

2Refer to Appendix 0

19



CHAPTER IV

FINDINGS

Introduction

This chnpter presents the findings of the entry level competencies

for data processing programmers. The chapter is divided into three

parts: returns, questionnaire data, and follow-up interviews.

Returns

Tables 4.1A through 4.4 show the number of questionnaires that

were mailed and returned.

TABLE 4.IA

QUESTIONNAIRE MAILINGS AND RETURNS
FOR GRADUATES

No. Percent

Mailed 505 --

Mailed-Delivered 480 100
Responded 216 45
No Response 264 55

In view of the fact that some of these graduates have been away

frou their training institution for as long as three and one-half years,

this responseE:rate appears-to be satisfactory. Also soMe of the gradu-

ates that were-Jlot in data processing may not have returned their

comestionnairca--

12
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TABLE 4.1B

RESPONSES BY NUMBER OF PROGRAMMERS
EMPLOYED IN INSTALLATION

No. Prog.
Gr4tes Ilmployers

---
NO. % No. %

0-5 66 48 38 47
6-25 44 32 30 37
>25 28 20 13 16

TOTAL 138 100 81 100

Table 4.18 shows that small, medium, and large size data processing

installations were well represented in the study.

TABLE 4.1C

EXPERIENCE OF RESPONDENTS
BY NUMBER OF YEARS OF PROGRAMMING

Yrs. Experience Graduates Employers

0-1 51 3

2-3 80 6
4-10 -7 51
> 10 0 21

TOTAL 138 81

This table indicates that most of the graduates had from none to

three years experience which is to be exipected because they all gradu-

ated in the past three years. All of the employers indicated program-

ming experience with most having over four years.
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TABLE 4.2

iJ OF GRADUAu i..k.ISPONDENTS

No. Percent

Total Responded 216 100
Currently Programmers 138 64
D. P. Related - Not Programmers 30 14
Not in Data Processing 48 22

As can be seen from this table, nearly two out of three respondents

were bona fide programmers. The "Currently Programmers" group consti-

tuted the base upon which the findinqS-were tabulated. D. P. Related

and Non-D.P: were eliminated from further tabulation.

Each graduate was mailed a copy of the questionnaire which he/she

was requested to give to his/her employer. Because of this technique,

it is not possible to ascertain the number of potential employer

respondents. Employer response was:

TABLE 4.3

EMPLOYER RESPONSES

Usable 81

Unusable 2*

TOTAL 83

Inasmuch as the number of employer respondents (83) represents

50 percent of the total graduate respondents who were working in data

processing (168), this response rate for employees is viewed as being

*Employers noted that they lacked programming experience.

22



15

very good. In many instances it was indicated that one employer was

completing the questionnaire after having been given a copy by two or

more of his/her employees.

TABLE 4.4

RESPONDENT RETURNS BY DISTRICTS

District No. Discrict
Mailed

Graduptes
Grad. Respondents

Programmer

Grad. Respondente
D.P. Related

Not Rrogrammera
Grad. Respondent!,

Not In D.P.
Employer

Respondents

,

1 EAU ClAirO 45 15 5 5 9
2 La Crosse 52 .7 3 10 3
4 Madison 84 19 0 4 15
6 Kenosha 74 31 3 6 12
8 Waukesha 15 0 2 1 4
9 Milwaukee 95 21 4 9 12

12 Appleton 49 12 7 6 .6
13 Green pay 36 19 1 3 11
15 Waus....4 55 14 5 4 9

TOTALS, 505 138 30 48 81

Table 4.4 indicates the number of questionnaires mailed to gradu-

ates and returned for graduates and employers by district within

Wisconsin.

A few respondents added comments on their returns. A copy of one

letter may be found in Appendix Q.
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Questionnaire Data

Tables 4.5 through 4.28 depict the following measures for the

four columns of the survey (frequency, performance, importance and

future need) for each of the 75 tasks listed:

1. GROUP RANK - rank within group

2. ITEM RANK - rank within entire task list

3. MEAN - AVERAGE RESPONSE - computed as indicated in chapter 3

4. STANDARD DEVIATION - computed as indicated in chapter 3

These measures are indicated for both the graduate and employer groups.

The mean difference of the ranks for all 75 items between graduates and

employers was 4.63 for frequency, 5.68 for performance, 6.32 for

importance, and 5.44 for future need. This was not a significant dif-

ferende and can be referred to in Appendix 0. Appendix P lists the

graduate and employer ranks for all tasks by description. Each table

shows the four measures for a single task grouping.
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Tables 4.5 through 4.10 deal with frequency performed.

TABLE 4.5

RANKING OF TASKS PERFORMED IN SYSTEMS ANALYSIS AND DESIGN IN TERMS OF
FREQUENCY OF PERFORMANCE FOR ENTRY LEVEL PROGRAMMERS

ITEM
NO. TASK DESCRIPTION

GRADUATE-
GROUP ITEM MEAN*
RANK RANK

S D
EMPLOYER------.'

GROUP ITEM MEAN* S D.
RANK RANK

1.00 SYSTEMS ANALYSIS AND DESIGN

1.05 WORK WITH OTHER PROGRAMMERS ON PROBLEM 01. 07.0 4.13 1.07 01. 09.0 4.07 1.17
1.01 USE COMPANY SYSTEM STANDARDS 02. 08.0 4.10 1.26 O. 17.5 3.65 1.65:
1.04 WORK WITH SYSTEMS ANALYST ON PROBLEM 03. 19.0 3.53 1.37 02. 10.5 3.99 1.29
1.08 PREPARE A PRINTER SPACING FORM 04. 34.0 3.06 1.08 04. 35.0 3.04 1.26
1.03 WORK WITH USERS ON PROBLEM 05. 37.0 2.98 1.36 05.. 40.0 2.80 1.36
1.10 PREPARE A DISK RECORD LAYOUT 06. 45.0 2.59 1.20 06. 45..0 2.73 1.28
1.07 PREPARE A CARD RECORD-LAYOUT 07. 49.0 2.49 1.08 07:- 52.0 2.58 1.31,
1.02 WRITE A DETAILED DESCRIPTION OF A PROBLEM 08. 51.0 2.40 1.27 10. 64.0 2.04 1.21:
1.06 PREPARE A SYSTEM FLOWCHART 09. 55.0 2.30 1.12 09. 61.0 2.17 1.27
1.09
1.11

PREPARE A TAPE RECORD LAYOUT
PREPARE A PAPER TAPE RECORD LAYOUT

10.

11.

57.5
75.0

2.27
1.12

.1.17

0.43
08.,
11.

58.0
75.0

2.28
1.33

1.23'

0.82,

*Mean: 1 . Never 2 . <Monthly' 3 Monthly 4 Weekly 5 Daily (See Appendix E)

Table 4.5 indicates that among the eleven tasks within the systems

analysis and design group, working with other programmers on a problem

was the one most frequently performed in the opinion of both graduates

and employers. This task also ranked very high in the entire task list

(75 items), with graduates ranking it 7th and employers ranking it 9th.

Using company system standards and working with systems analyst on prob-

lems were also rated as being frequently performed by both graduates

and employers. Preparing a paper tape record layout was almost never

performed by either graduates or employers. Both rated it lowest in

the system analysis and design group and also lowest in the entire task

list (75 items).

2 5
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TABLE 4.6

RANKING OF TASKS PERFORMED IN PROGRAM DESIGN IN TERMS OF
FREQUENCY OF PERFORMANCE FOR ENTRY LEVEL PROGRAMERS

ITEM
NO. TASK DESCRIPTION

-------GRADUATE--------
GROUP ITEM MEAN* S D
RANK RANK

-------EMPLOYER=----:
GROUP ITEM MEAN* S 0:
RANK RANK

2.00 PROGRAM DESIGN

2.09 SELECT APPROPRIATE DATA NAMES FOR DATA 01. 09.0 4.05 1.11 02. 22.0 3.49 1.522.09 PREPARE A TEST DATA FOR PROGRAMS 02. 18.0 3.55 1.11 O. 13.5 3.81 -1.012.01 USE STANDARD FLOWCHART SYMBOLS 03. 25.0 3.26 1%22 03. 23.5 3.44 1.392.07 USE STRUCTURED PROGRAMMING TECHNIQUES 04. 26.0 3.22 1.51 05. 38.5 2.81 1..-692.02 PREPARE A GENERAL (LOCIC) PROGRAM FLOWCHART 05. 35.5. -3.01 1.10 04. 33.0 3.11 ..1-.27::,2.10 SELECT FILE ORGANIZATION 6 ACCESS METHODS FOR DATA FILES . . 06. 47.0 2.55 1.34 08. 56.0 2.40 1,.4(2.03 PREPARE A DETAIL PROGRAM FLOWCHART 07. 50.0 2.47 1.20 06. 46.0 2.68 146!,2.06 DIVIDE A PROGRAM INTO MODULES 08. 59.5 2.26 1.17 07. 54.0 2-.53 147r2.11 SELECT APPROPRIATE PROGRAMMING LANGUAGE FOR PROBLEM 09. 68.0 1.78 1.28 10. 69.0 1.65 1.192.05 PREPARE A DECISION TABLE 10. 73.0 1.52 0.83 09. 67.0 149 1.01''2.04 PREPARE A GRID CHART 11. 74.0 1.23 0.55 11. 72.0 1:51 0.83
. .-

*Mean: 1 Never 2 1:MAth1y 3 m Monthly 4 Weekly 5 Daily (See Appendix 10

In Table 4.6 the graduates chose selecting appropriate data names

for data as the most frequently performed task in the program design

group. Employers ranked this task number two in the group. The gradu-

ates also ranked it very high in the entire task list with a rank of 9

of 75. Use company system standards was rated most frequently per-

formed by entry level programmers for this group and the graduates

rated it second. Three tasks, select appropriate programming language

for problem, 'prepare a decision table, and prepare a grid chart were

rated lowest in the group by both graduates and employers. They were

also rated very low in the entire item list by both, ranking 68, 73,

and 74th by graduates and 69, 67, and 72nd by employers respectively.
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TABLE 4.7

RANKING OF TASKS PERFORMED IN CODING IN TERNS OF
FREQUENCY OF PERFORMANCE FOR ENTRY LEVEL PROGRAMMERS

ITEM
NO. TASK DESCRIPTION GRADUATE--------

GROUP ITEM MEAN* S D
RANK RANK

GROUP ITEM
RANK RANK

MEAN* S D

3.00 CODING

3.26 USE CODING SHEETS
01. 03.5 4.52 1.01 01. 03.0 4.74 0.703.20 WRITE COMMENTS IN PROGRAM
02. 12.0 3.94 1.20 02. 08.0 4.16 1.063.02 WRITE HIGHER LEVEL LANGUAGE INSTRUCTIONS
03. 13.0 3.86 1.53 03. 12.0 3.91 1.623.16 WRITE ERROR ROUTINES
04. 17.0 3.64 1.18 07. 21.0 3.51 1.213.09 WRITE SEQUENTIAL DISK FILE HANDLING ROUTINES
05. 20.0 3.50 1.26 08. 25.0 3.41 1.373.22 WRITE EDIT ROUTINES
06. 21.5 3.42 1.13 05. 17.5 3.65 1.083.05 USE DIsr SORT UTILITY ROUTINES
07. 23.0 3.34 1.29 04. 16.0 3.73 1.203.13 USE CARD FILE HANDLING ROUTINES
08. 24.0 3.33 1.29 09. 27.0 3.32 1.433.17 USE LIBRARY ROUTINES
09. 27.0 3.19 1.47 06. 20.0 3.54 1.3113.07 WRITE TABLE SEARCHING INSTRUCTIONS
10. 28.0 3.17 1.15 11. 31.0 3.21 1.253.12 USE TAPE FILE HANDLING ROUTINES
11. 29.0 3.16 1.48 12. 32.0 3.20 1.413.06 WRITE TABLE BUILDING INSTRUCTIONS
12. 30.0 3.13 1.18 13. 34.0 3.07 1.283.10 USE INDEX-SEQUENT/AL DISK FILE HANDLING ROUTINES 13. 33.0 3.07 1.32 10. 29.0 3.29 1.393.15 WRITE SUBROUTINES
14. 40.0 2.91 1.42 14. 36.0 2.98 1.363.21 WRITE INSTRUCTIONS FOR INTERNAL/EXTERNAL CONTROLS 15. 42.0 2.76 1.42 15. 37.0 2.87 . 1.423.11 USE RANDOM DISK FILE HANDLING ROUTINES 16. 43.0 2.63 1.34 16. 48.0 2.65 1.343.19 USE MACROS
17. 52.0 2.37 1.49 18. 55.0 2.41 1.503.14 USE'DATA COMMUNICATIONS ROUTINES 18. 56.0 2.28 1.42 21. 63.0 2.11 1.343.04 USE TAPE SORT UTILITY ROUTINES
19. 59.5 2.26 1.38 17. 53.0 2.56 1.483.03 WRITE REPORT PROGRAM GENERATOR LANGUAGE INSTRUCTIONS
20. 63.0 2.06 1.58 19.5 61.0 2.17 1.493.08 WRITE TABLE SORTING INSTRUCTIONS
21. 64.0 1.99 1.13 19.5 61.0 2.17 1.233.01 WRITE ASSEMBLER LANGUAGE INSTRUCTIONS 22. 65.0 1.95 1.43 22. 65.0 1.98 1.413.23 WRITE CHECK DIGIT CHECKING ROUTINES
23. 66.0 1.88 1.09 24. 68.0 1.73 1.083.18 WRITE LIBRARY ROUTINES
24. 67.0 1.83 1.14 23. 66.0 1.95 1.233.24 WRITE CHECK POINT-RESTART INSTRUCTIONS
25. 69.0 1.73 1.04 25. 70.0 1.63 0.923.25 WRITE FORM TEST PATTERN ROUTINES
26. 70.0 1.70 1.05 26. 73.0 1.50 0.84

*Mean: 1 - Never 2 < Naathly 3 . Monthly 4 Weakly 5 Daily (See Appendix 8)

Table 4.7 depicts three tasks, use coding Sheets, write comments in prograi.

and write higher level language instructions,ranking,1,.

and employers for frequency performed. These three tasks also ranked very high in

the entire list. Use coding sheets held an item rank of 3, according to employers

and 3.5 by graduates. Write comments in program had an item rank of 8 for employ-

ers and 12 for graduates. Write higher level language instructions ranked 12th for

employers and 13th for graduates in the entire list (75 items). Write form test

pattern routines ranked last in the group for both graduates and employers. For

item rank the employers listed it 73rd and the graduates, 70th, indicatingT that

it is not done very often. Write check_point -restart instructions was listed

second to last in the group by both groups answering questionnaires. It was also

very low in item rank, rating 70th by employers and 69 by graduates.

27
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TABLE 4.8

&AWING OF TASKS PERFORMED IN TESTING AND DEBUGGING IN TERMS OF
FREQUENCY OF PERFORMANCE POR ENTRY LEVEL PROGRAMMERS

ITEM
NO. TASK DESCRIPTION GRADUATE

GROUP ITEM MEAN*
RANK RANK

S D

_

EMPLOYER
GROUP ITEM MEAN*
RANK RANK

S D

4.00 TESTING AND DEBUGGING

4.01 READ A PROGRAM LISTING
01. 01.0 4.85 0.50 01. 01.0 4.93 0.314.02 DESK CHECK A PROGRAM
02. 02.0 4.54 0.74 02. 02.0 4.81 0.394.03 CORRECT SYNTAX (CLERICAL) ERRORS
03. 03.5 4.52 0.79 03. 04.0 4.67 0.674.04 CORRECT LOGICAL ERRORS
04. 06.0 4.45 0.78 04. 05.0 4.62 0.644.09 TEST PROGRAM USING TEST DATA
05. 10.0 4.04 0.92 05. 06.0 4.42 0.724.07 READ A FILE DUMP
06.5 14.5 3.68 1.12 06. 13.5 3.81 1.124.08 READ A CROSS-REFERENCE LISTING
06.5 14.5 3.68 1 ;5 08. 19.0 3.64 1.444.10 TEST PROGRAM USING LIVE (USER) DATA
08. 16.0 3.65 1.07 07. 15.0 3.74 1.124.06 READ A MEMORY DUMP
09. 32.0 3.08 1.29 10. 30.0 3.27 1.414.12 RECOMMEND- GORRECTIONS OR MODIFICATIONS TO PROGRAMS 10. 39.0 2.93 1.22 09. 28.0 3.30 1.234.05 READ A TRACE
11. 57.5 2.27 1.19 11. 44.0 2.74 1.314.11 EDIT PROGRAM FOR EFFECTIVE USE OF AUXILIARY STORAGE 12. 62.0 2.20 1.30 12. 59.0 2.25 1.25L

*h. an: 1 Never 2 < Monthly 3 Monthly 4 Weekly 5 Daily (See Appendix E)

Table 4.8 indicates that among ',:he tweive tasks within the testihq

and debugging group, five.tasks were performed almost daily in the

opinion of b-Dth graduates and employers, all having a mean (average) of

above 4.0 out of five. These five tasks starting with the most fre-

quently performed were: reading a program listing, desk checking a

program, correcting syntax errors, correcting logical errors, and test

program using test data. -All five tasks also ranked VerY'high in the

entire task list with graduates and employers ranking reading a program

listing as 1st. Graduates and employers ranked desk checking a program

as 2nd. Correcting syntax errors was ranked 3.5 by graduates and 4th

by employers in the entire list. Employers ranked correcting logical

errors as 5th and graduates, 6th. Testing program using test data was

ranked 6th by employers and 10th by graduates. Reading a trace and

editing program for effective use of auxiliary storage were rated second

to last and last respectively by both graduates and employers-__
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TABLE 4.9

RANKING OF TASKS PERFORMED IN DOCUMENTATION IN TERMS OF

FREQUENCY OF PERFORMANCE FOR ENTRY LEVEL PROGRAMMERS

ITEM
NO. TASK DESCRIPTION

MEAN* S D
------ GRADUATE--------
GRpm, ITEM
RANt RANK

--EMPLOYER
GROUP ITEM MEAN*
RAKE RANK

8 0

L. DOCUMENTATION

5.02 WRITE COMPUTER OPERATOR INSTRUCTIONS
01. 31.0 3.11 1.22 01. 23.5 3.44 1.235.03 WRITE DOCUMENTATION UPDATES AFTER A PROGRAM REVISION 02. 38.0 2.96 1.19 02. 26.0 3.35 1.225.01 PREPARE A PROGRAM DOCUMENTATION MANUAL
03. 48.0 2.51 1.27 03. 41.0 2.78 1.345.04 SUMMARIZE THE CONTROLS IN PROGRAM TO DETECT ERRORS 04. 53.5 2.34 1.30 04. 42.5 2.77 1.245.05 SUMMARIZE CALCULATIONS USED IN PROGRAM 05. 61.0 2.25 1.22 05. 49.0 2.64 1.32

*Mean: 1 Never 2 e:Monthly 3 Monthly 4 Weida, 5 Daily (See Appendix I)

Table 4.9 shows the task write computer operator instructions was,

indicated as being performed most frequently by both graduates and

employers in the documentation group. Summarize calculations used in

program was.rated lowest in the group by both graduates and employers.
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TABLE 4.10

RANKING OF MISCELLANEOUS TASKS PERFORM) /N TERMS OF
FREQUENCY OF PERFORMANCE FOR ENTRY LEM. PRAGRAMMERS

ITEM
NO. TASK DESCRIPTION'

----GRADUATE--
GROUP ITEM
RANK RANK

-------mmorta--------
GROUP ITEM MEAN* 8 D
RANK RANK

MEAN* S D

_

6.00 MISCELLANEOUS

6.06 USE JOB CONTROL LANGUAGE (CONTROL CARDS) 01. 05.0 4.49 1.15 01. 07.0 4.37 1.246.03 PERFORM PROGRAM MAINTENANCE 02. 11.0 3.96 1.07 02. 10.5 3.99 1.016.02 PATCH COMPUTER PROGRAMS 03. 21.5 3.42 1.48 06. 50.0 2.61 1.57
6.05 OPERATE COMPUTER FOR PROGRAM TESTS 04. 35.5 3.01 1.62 04. 42.5 2.77 1.66
6.08 PERFORM NUMBER SYSTEH ARITHMETIC 05. 41.0 2.81 1.58 03. 38.5 2.81 1.60
6.01 KEYPUNCH PROGRAM 06. 44.0 2.61 1.31 05. 47.0 2.67 1.32
6.09 CONVERT NUMBERS BETWEEN NUMBER SYSTEMS 07. 46.0 2.56 1.47 07. 51.0 2.59 1.55
6.07 USE VIRTUAL STORAGE TECHNIQUES 08. 53.5 2.34 1.63 Oa. 57.0 2.39 1.57
6.04 CONVERT A PROGRAM TO ANOTHER LANGUAGE 09. 71.0 1.56 0.83 10. 74.0 1.46 0.79
6.10 PREPARE PRINTER CARRIAGE TAPE 10. 72.0 1.53 0.66 09. 71.0 1.59 0.77

1 - Never 2 <Honda, 3 Monthly 4 Weakly 5 m Dail) (See Animas It)

Table 4.10 both the graduates and employers selected use job con-

trol languages as the most frequently performed task in the miscellas

neous group. This task was also rated very high in the entire task list

with the graduate rating it 5th and the employers, 7th. Both also chose

perform program maintenance as the second most frequently performed tas1

in the group. The least frequently performed task according to the

graduates was prepare a printer carriage tape. Employers rated it 9th

in the group of 10. The employers rated convert a program to another

language as being the lowest in the group and the graduates rated this

one 9th in the group of 10. These two tasks were also rated very low in

the total list of 75 items. The graduates rated prepare a printer

carriage tape 72nd and employers, 71st. Convert a program to another

language was rated 74th by employers and 71st by graduates.
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Tables 4. th=17,-t 4.16 deal with the performance level or pro-

ficiency needed by entry level programmers over a range from leading

others in performing the tasks to merely assisting others.

TABLE 4.11

RANKING OP TASKS PERFORMED IN SYSTEMS ANALYSIS AND DESIGN IN TERMS OF
PROFICIENCY NEEDED BY ENTRY LEVEL PROGRAMMERS

ITEM
NO. TASK DEscRIPTION

-GRADUATE----
GROUP ITEM MEW S D
RANK RANK

ITEM
RANK

-----EXPLOYER----
GROUP
RANK

MEAN* S D

..,

1.00 SYSTEHs ANALYSIS AND DESIGN

1.05 WoRK WITH OTHER PROGRAMMERS ON PROBLEM 01.5 19.5 3.71 0.81 01. 09.0 3.43 0.75
1.08 PREPARE A PRINTER sPACING FORM 01.5 19.5 3.71 0.86 02. 19.5 3.36 0.83
1.10 PREPARE A DISK REcORD LAYOUT 03. 26.0 3.64 0.97 04. 31.0 3.22 0.83
1.07 PREPARE A CARD RECORD LAYou7 04. 31.0 3.57 0.98 03. 21.0 3.33 0.99
1.09 PREPARE A TAPE REcoRD LAYOuT 05. 37.0 3.49 0.96 05. 33.0 3.21 0.83
1.04 WoRK WITH sYSTEMS ANALYST ON PROBLEH 06. 44.5 3.37 0.89 06. 40.5 3.11 0.98
1.01 UsE COMPANY SYSTEM STANDARDS 07. 46.0 3.34 0.80 08. 51.0 2.97 0.85
1.03 woRK WITH USERS ON PROBLEM 08. 52.0 3.26 0.92 09. 63.0 2.75 0.98
1.06 PREPARE A SYSTEM FLOWCHART 09. 57.5 3.21 1.06 07. 47.0 3.00 0.88
1.02 WRITE A DETAILED DESCRIPTION OP A PROBLEM 10. 69.0 2.96 0.88 10. 66.0 2.64 0.78
1.11 PREPARE A PAPER TAPE RECORD LAYOUT 11. 75.0 2.05 1.21 11. 75.0 2.28 1.15

*Mean: 1 Very Low 2 Low 3 Average 4 Nigh 5 Very Nigh (See Appendix E)

Table 4.11 indicates that among the twelve tasks within the sys-

tems analysis group, working with other programmers on program and pre-

paring a printer spacing form needed the highest'performance in the

opinion of the graduates. The employers rated:these two tasks as 1st

and 2nd also. Preparing a paper tape record layout was rated last by

both graduates and employers in the group and the entire list of all

items.
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TABLE 4.12

RANKING OF TASKS PERFORMED IN PROGRAM DESIGN /N TERMS OF
PROFICIENCY NEEDED EY ENTRY LEVEL PROGRAMMERS

ITEM
NO. TASK DESCRIPTION

----GRADUATE--
GROUP ITEM
RANI RANI

---- EMPLOYER--
MEAN* S D GROUP ITEM MEANA S D

RANK RANK

2.00 PROGRAM DESIGN.

2.09 SELECT APPROPRIATE DATA NAMES FOR DATA 01. 10.0 3.85 0.80 03. 27.0 3.26 0.96
2.08 PREPARE A TEST DATA FOR PROGRAMS 02. 21.5 3.70 0.84 01. 16.0 3.39 0.84
2.01 USE STANDARD FLOWCHART SYMBOLS 03.5 24.0 3.66 0.88 02. 23.0 3.32 0.84
2.02 PREPARE A GENERAL (LOGIC) PROGRAM FLOWCHART 03.5 24.0 3.66 0.87 04. 34.5 3.17 0.81
2.03 PREPARE A DETAIL PROGRAM FLOWCHART 05. 31.0 3.57 0.90 05. 42.0 3.08 0.76
2.07 USE STRUCTURED PROGRAMMING TECHNIQUES 06. 35.0 3.51 0.94 06. 44.0 3.06 1.00
2.11 SELECT APPROPRIATE PROGRAMMING LANGUAGE FOR PROBLEM 07. 48.0 3.32 1.23 09. 60.0 2.84 1.25
2.10 SELECT FILE ORGANIZATION AND ACCESS METHODS FOR DATA FILES . . 08. 57.5 3.21 0.99 08. 55.0 2.93 1.14
2.06 DIVIDE A PROGRAM INTO MODULES 09. 59.0 3.19 0.90 07. 49.5 2.98 0.96
2.05 PREPARE A DECISION TABLE 10. 71.0 2.81 0.98 10. 69.0 2.59 0.83
2.04 PREPARE A GRID CHART 11. 74.0 2.33 0.97 11. 71.0 2.55 0.86

*Mean: 1 Very Lov 2 Low 3 Average 4 m High 5 ...Very High (Sea Appendix E)

Table 4.12 indicates graduates felt selecting appropriate data

names for data needed.the highest level of performance in the program

design group. Employers ranked it as number 3 in the group. Prepare,

test data for programs was rated 1st by employers and 2nd by graduates.

Prepare a grid chart was rated as needing the lowest performance by

both graduates and employers. It also ranked very low in the item list,

74th by graduates, and 71st by employers of 75 items total. Prepare a

decision table was rated 2nd to last in the group by both graduates and

employers. It also ranked 71st for graduates and 69 for employers in

the entire item list.
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TABLE 4.13

RANKING OP TASKS PERFORM IN CODING IN TERM OF
PROFICIENCY NEEDED BY ENTRY LEVEL PROGRAMMERS

ITEM
NO. TASK DESCRIPTION

-GRADUATE--------
GROUP ITEM MEANk S D
RANK RANK

-------EMPLOYEB-------
GROUP ITEM NEAP S D
RANK RANK

3.00 CODING

3.26 USE CODING sRESTS
01. 01.0 4.21 0.83 01. 01.0 4.00 079

3.20 WRITE COMMENTS IN PROGRAM 02. 06.0 3.92 0.91 04. 12.0 3.42 02933.16 WRITE ERROR ROUTINES 03.. 11.0 3.78 0.80 11.5 27.0 3.26 0:71
3.03 WRITE REPORT PROGRAM GENERATOR LANGUAGE INSTRUCTIONS 04. 66.0 3.77 0.94 17.5 53.0 2.94 1:06
3.13 USE CARD FILE HANDLING ROUTINES 06. 14.0 3.76 0.87 07. 18.0 3.37 0:74
3.10 USE INDEX-SEQUENTIAL DISK FILE HANDLING ROUTINES 06. 34.0 3.76 odx, 11.5 27.0 3.26 0.92
3.06 WRITE TABLE BUILDING INSTRUCTIONS 06. 29.0 3.76 0.86 13. 31.0 3.22 0:75
3.22 WRITE EDIT ROUTINES 08. 21.5 3.70 0.86 08. 19.5 3.36 0.733.17 USE LIBRARY ROUTINES 09.5 27.5 3.61 0.94 09. 23.0 3.32 0.81
3.08 WRITE TABLE SORTING INSTRUCTIONS 09.5 61.5 3.61 0.85 19. 56.0 2.91 0.85
3.07 WRITE TABLE SEARCHING INSTRUCTIONS 11. 27.5 3.60 0.85. 10. 25.0 3.27 0.75
3.15 WRITE SUBROUTINES 12. 33.0 3.55 0.98 15. 40.5 3.11 0.86
3.11 USE RANDOM DISK FILE HANDLING ROUTINES 13. 44.5 3.54 0.89 16. 47.0 3.00 0.95
3.21 WRITE INSTRUCTIONS FOR INTERNAL/EXTERNAL CONTROLS 14. 41.0 3.44 0.92 20. 60.0 2.84 0.96
3.05 USE DISK SORT UTILITY ROUTINES 15. 14.0 3.41 1.01 05.5 16.0 3.39 0.83
3.12 USE TAPE FILE HANDLING ROUTINES 16. 24.0 3.37 0.94 03. 09.0 3.43 0.80
3.14 USE DATA COMMUNICAT/ONS ROUTINES 17. 55.0 3.23 1.06 25. 72.5 2.53 1.01
3.19 USE MACROS 18. 60.0 3.18 1.16 17.5 53.0 2.94 1.00
3.09 WRITE SEQUENTIAL DISK FILE HANDLING ROUTINES 19. 14.0 3.17 0.99 02. 09.0 3.43 0.79
3.23 WRITE CHECX DIGIT CHECKING ROUIENES 20. 63.5 3.16 1.08 23. 68.0 2.60 0.79
3.02 WRITE HIGHER LEVEL LANGUAGE ENSERUGTIONS 21. 12.0 3.13 1.17 05.5 16.0 3.39 0.92
3.04 USE TAPE SORT UTILITY ROUTINES' 22. 42.0 3.12 1.16 14. 38.0 3.13 0.89
3.18 WRITE L/BRARY ROUTINES .- 23. 67.0 3.07 1.00 22. 65.0 2.67 1.14
3.01 WRITE ASSEMBLER LANGUAGE INSIBUCTIONS 24. 65.0 3.00 0.82 21. 64.0 2.71 1.13
3.25 WRITE FORM TEST PATTERN ROUTINES 25.;- 68:0 2.98 0.99 24. 70.0 2.57 1.05
3.24 WRITE CRECX POINT-RESTART INSTRUCTIONS 26.c 70.0 2.94 1.17 26. 74.0 2.43 0.95

'Mean: 1 Very Loa 2 Low 3 Average 4 . High 5 0 Very High (Sea Appendix R)

Table 4.13 indicates that of the twenty-six items in the coding

group, both graduates and employers felt the entry level programmers

needed a very high performance level with the use coding :sheets task.
_

It was also ranked highest in entire itemlist by both graduates and

employers- Write check pmint-restart inStructions was ranked last in

the coding, groun by both craduatiAs and empaoyers. It also ranked very,

low in the entire item 1.z=

and the sraduates,

75 with the employers placing it 74th
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TABLE 4.14

RANKING OP TASKS PERFORMED IN TESTING AND DEBUGGING IN TERMS OF
PROFICIENCY NEEDED BY ENTRY 1EVEL-PROGRAMMERS

ITEM
NO. TASK DESCRIPTION

----GRADUATE
GROUP ITEM
RANK RANK

-------EMPLOYER--------
GROUP ITEM
RANK RANK

/OW* S D MIA* S D

4.00 TESTING AND DEBUGGING

4.01 READ A PROGRAM LISTING 01. 02.0 4.20 0.73 01. 02.0 3.83 0.804.03 CORRECT SYNTAX (CLERICAL) ERRORS 02. 03.0 4.16 0.75 02. 03.0 3.81 0.744.04 CORRECT LOGICAL.ERRORS
03. 04.0 4.01 0.75 05. 06.5 3.53 0.184.02 DESEZNECK A PROGRAM 04. 05.0 3.98 0.84 04. 05.0 3.63 0.99.,4.09 TEST:PROGRAM USING TEST DATA 05.5 08.5 3.89 0.75 03. 04.0 3.64 0.04;i.4.08 READ.A CROSS-REFERENCE LISTING 05.5 08.5 3.89 0.96 06.5 12.0 3.42 0.8814.10 TEST PROGRAM USING LIVE (USER) DATA 07. 16.0 3.74 0.81 06.5 12.0 3.42 0.96;4.07 READ A FILE DUMP
08. 17.5 3.72 0.99 08. 23.0 3.32 0.83'4.06 READ A MEMORY DUMP
09. 47.0 3.33 1.08 11. 58.0 2.87 0.964.12 RECOMMEND CORRECTIONS OR MODIFICATIONS TO PROGRAMS 10. 50.5 3.29 0.91 09. 45.0 3.03 0.94:4.05 READ A TRACE
11. 53.0 3.24 0.97 10. 57.0 2.89 0.914.11 EDIT PROGRAM FOR EFFECTIVE USE OF AUXILIARY STORAGE 12. 61.5 3.17 0.98 12. 62.0 2.76 1.01:

*Newt; 1 Very law 2 Low 3 Average 4 High 5 . Very ftsh (See Appendix E)

Table 4.14 indicates that in the opinion of both graduates and

employers several tasks in the testing and debugging group needed a

high performance level. Reading a program listing was ranked 1st in

the group by both graduates and employers. In the entire item list

both gmaduates and employers ranked it number 2. Correcting syntax

errorsT-mas ranked 2rd in the group and 3rd in the entire list by both

gracils and employers. The=ask ranked 3rd.by graduates and 5th by
_ .

eap1amers was corL. logiral.-arrors. In the entire Itst_graduates

randiemt E-th and employers, 'F"- S. Desk checking a program was ranked

4th L-tte esting and debugg±mg group and 5th in the entire list of

75 ilavems- zy both .--aduates aand employers. The task which both group

rankad-sst in this group-mas edit program for effective usaof

auxiliary storage.
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TABLE 4.15

RANKING OF TASKS PERFORMED IN DOCUMMATION IN TERMS OF
PROFICIENCY NEEDED BY ENTRY LEVEL PROGRAMMERS

v-

ITEM -------EmpLomm------------------GRADUATE

GROUP ITEM MEAN* S Dwo. TASK DESCRIPTION GROUP ITEM MIAN* $ D
IANK RANK RAW RANK

5.00 DOCUMENTATION

5.02 WRITE MIME& OPERATOR muumuus 01. 31.0 3.57 0.88 01. 39.0 3.12 0.97
5.03 WRITE MOCUMWNTATICW UPDATES AFTER A PROGRAM REVISION 02. 38.0 3.47 0.86 02. 43.0 3.07 0.96
5.01 PREPARE A MORAN Docummulon MANUAL 03. 50.5 3.29 0.97 03. 47.0 3.00 0.98
5.04 SUMMARIZE MEE CONTROLS IN PROGRAM TO DIRECT ERRORS 04.5 55.0 3.23 0.89 04. 49.5 2.98 0.90
5.05 SUMMARIZE CALCULATIONS USED IN PROGRAM 04.5 55.0 3.23 0.90 05. 53.0- 2.94 0.80

*mean: 1 . Very Lao 2 Low 3 Average 4 High 5 Remy Rto (See Appendix 6)

In Table 4.15 both the graduates and employers felt the highest

performance was needed for the write computer operator instructions

task, in the documentation group. Employers rated the task summarize

calculations used in program as needing the lowest performance by entry

level programmers. The graduates ranked it 4.5 out of 5 equal with

summarize the controls in program to detect errors.
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TABLE 4.16

RANKDEG OF MIscELLANEOUS TASKS PERP018110 IN TERMS OF
PADFICIENGY NEEDED BY ENTRY LEVEL PROGRAM=

ITEM
NO. TASK DESCRIPTION

.

---
GRADUATE

NEAP X VGNOUt-/TEM MEMO
RANK RANK

S D
----EMPLOTER--------

GIMP /TEM
NANK RANK

6.00 MIScELLANEOUS

6.06 USE .108 CONTROL LANGUAGE (CONTROL CARDS) 01. 07.0 3.90 0.97 01. 06.5 3.53 0.996.03 PERFORm PROGRAM MAINTENANCE 02, 17.5 3.72 0.83 02. 14.0 3.41 0.776.02 PATCH COMPUTER PROGRAMS
03. 36.0 3.50 1.07 04. 31.0 3.22 1.006.05 OPERATE CoMpeTER FOR PROGRAM TESTS 04.5 39,5 3.45 1.25 OS. 34.5 3.17 1.256.08 PERFORm NUMBER SySTEM ARITHMETIC 04.5 39.5 3.45 1.00 06.5 36.5 3.14 0.966.09 CONVERT NUMBERS BETWEEN NUMBER SYSTEMS . . 06. 43.0 3.39 1.01 06.5 36.5 3.14 1.046.01 KEYPuNCH PROGRAM 07. 49.0 3.31 1.14 03. 29.0 3.25 1.056.07 USE VIRTUAL STORAGE TECHNIQUES 08. 63.5 3.16 1..23 08. 60.0 2.84 1.076.04 CONVERT A PROGRAM TO ANOTHER LANGUAGE 09. 72.0 2.75 1-07 09. 67.0 2.61 1.066.10 PREPARE PRINTER CARRIAGE TAPE 10. 73.0 2.74 1.20 10. 72.5 2.53 0.99

*Mean: 1 . Very Low 2 Loy 3 Average 4 High 5 Very Nigh (See Appendix A*

Table 4.16 indicates w±t nim the tem tasks in the mistellaneous

group, use job control language needed the highest pet±ummance := the

opinion of both graduates and employers- Thia task also reeked very

high in the entire list (75 rooms), witt am:lovers ramkrng tt 6.5 and

graduates ranking it 7th. The two---skralted lowest:dm Termiormance

for miscellaneous group were pmneame prinbetoarrige_tape eating 10th

and convert a program to,antLt/angualae atzing 9th by hottcgradnates

and eM149YerP... These twvtatkaL,I.co-razied-mery-low-on-the-peutormance----

scale for the entire list of task items. Prepare a printer:uotriage

tape was ranked 73rd by graduates and 72-5 by employers, and.:convert a

program to another 1angut9e 41046 ranked 72nd by graduates and 67 by

employers.
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Tables 4.17 through 4.22 deal with how important the task is for

an entry level programmer over a range from being slightly important

to being critical for entry level employment.

TABLE 4.17

RAMK/NG OF TASKS PE11ORM2D TN SYSTEMS ANALYSTS AND DESIGN IN TERMS OF
MASTERY OF THE TASK BY ENTRY LEVEL PROGRAMMERS

_-_-,

ITEM
NO. TASK DESCRIPTION

-GRADUATE -----
GROUP /TEM NUN*
RANI RANK

--
S D

-------EMPLOYER--------
GROUP ITEM MEAN* S D
RANK RANK

---_----_-

1.00 TEST124S ANALYSIS AND DESIGN

1.05 WORK WITH OTHER PROGRAMMERS ON PROBLEM 01. 12.0 3.78 0.86 01.5 13.5 3.68 0.91
1.04 WORK WITH SYSTEFS ANALYST ON PROBLEM 02. 25.0 3.62 0.98 01.5 13.5 3.68 0.98
1.03 WOW WITH USERS ON PROBLEM 03. 31.0 3.50 1.07 08. 52.0 3.08 1.18
1.10 EREPARE A DISK RECORD LAYOUT 04. 35.0 3.46 1.09 03. 18.0 3.58 0.95
1.08 PREPARE A, PRINTER SPACING FORM OS. 40.0 2.37 0.97 05.5 36.0 3.34 0.91
1.01 USE COMPOINY SYSTEM STANDARDS 06. 43.0 3.27 1.09 04. 27.5 3.41 1.06
Las POEPAREA.LTAPE RECORD LAYOUT 07. 46.5 3.18 1.04 05.5 36.0 3.34 1.06
1.07 PREPARE i3 CARD RECORD LAYOUT OS. 55.0 3.11 1.06 07. 49.5 3.11 1.20
Lau WRITE ASETAILED DESCRIPTION OF A PROBLEM 09. 62.0 2.99 1.12 09.5 56.0 3.04 0.97
1.06 PREPARE4 SYSTEM FLOWCHART 10. 63.0 2.94 1.05 09.5 56.0 3:04 1.08
1.E1 PREPARE:A PAPER TAPE RECORD LAYOUT 11. 75.0 1.73 1.05 11. 75.0 1.96 1.14

Amaan: 1 Slight 2 Soso 3 Important 4 Very 5 Critical. (Boa Appendix E)

Table 4.17 sho-Ja that in the system analysis and design group of

eleven tasks the graduates indicated the task, working with other

programmers on problems, was the most important. The employers felt

that two tasks, working with other programmers on a problem and working

with systems analysts on a _kToblem, were both ranked equally as the

most important in the group. Graduates and employers placed the task,

prepare a paper tape record layout, at the bottom of the group and the

entire list of 75 tasks.
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TABLE 4.18

RANIKt5G OP TASKS PERFORMED IN PROGRAM MUM IN 111222 OF
MASI= OP TOR TASK BY ENTRY LEVEL PROGRAMMERS

ITEM
NO. TASK DESCRIPTION --------GRADUATI--------

GROUP ITEM MAW 5 D
RANK RANK

MEMO 5 0
-EMPLOYER--
GROUP IIEM
NANX RAW

2.00 PROGRAM DE5IGN

2.08 PREPARE A /EST DATA FOR PROGRAMS 01. 11.0 3.85 1.01 01. 09.0 3.87 1.02
2.09 SELECT Amami= DATA NAMES FOR DATA 02. 23.0 3.63 0.96 07. 46.0 3.21 1.152.07 USE STRUCTURED PROGRAMMING TECHNIQUES 03. 39.0 3.39 1.02 04. 32.0 3.38 1.20
2.10 SELECT FILE.ORGANIZATION AND ACCESS METHODS FOR DATA PILES . . 04. 41.0 3.36 1.06 03. 26.0 3.42 1.04
2.02 PREPARE A GENERAL (LOGIC) PROGRAM FLOWCHART 05. 42.0 3.32 1.10 02. 24.5 3.46 0.942.11 SELECT APPROPRIATE PROGRAMMING LANGUAGE FOR PROBLEM 06. 48.0 3.17 1.25 09. 64.5 2.74 1.222.01 USE STANDARD FLOWCHART SYMBOLS 07. 50.5 3.15 1.10 06. 44.5 3.22 1.04
2.03 PREPARE A DETAIL PROGRAM FLOWCHART 08.5 57.5 3.09 1.13 05. 36.0 3.34 1.04
2.06 DIVIDE A PROGRAM INTO MODULES 08.5 57.5 3.09 1.11 08. 41.0 3.19 1.07
2.05 PREPARE A DECISION TABLE 10. 71.0 2.40 0.96 10. 69.0 2.36 0.98
2.04 PREPARE A GRID CHART 11. 74.0 1.77 0.78 11. 74.0 2.12 0.87

*Mean: 1 w Slight 2 . Soma 3 /mportaat 4 Very 5 Critical (lag Appendix 2)

In Table 4.18 we see both graduates and employers selecting the

task, prepare test data for programs, as the most important one in the

program design group of eleven tasks. Both graduates and employers

rated the same two tasks as having minor importance. Prepare a grid

chart received a rating of llth by both groups and prepare a decision

table received a rating of 10th. These two also were rated Nry low in

the entire group-o:I. 75 tasks. Both groups rated prepare a grid chart

liSt. ireare-a-decisiOn table was rated 71si by

graduates and 69th by employers.
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TABLE 4.19

RANKING OF TASKS PERFORKED IN CODING IN TERMS OF
MASTERY OF THE TASK BY ENTRY LEVEL PROGRAMMERS

ITEM
NO. TASK DESCRIPTION

GRADUATE--
ITEM MEAN* S D
RANK

GROUP ITEM MEAN* S D
RANK RANK

-------EMPLOYER--------
GROUP
RANK

3.00 CODING

3.02 WRITE HIGHER LEVEL LANGUAGE INSTRUCTIONS 01. 07.0 4.02 0.95 02. 08.0 3.38 1.07
3.26 USE CODING SHEETS 02. 08.0 3.97 1.11 01. 07.0 3.90 1.03
3.20 WRITE COMMENTS IN PROGRAM 03. 14.0 3.76 1.07 03. 10.0 3.82 1.02
3.22 WRITE EDIT ROUTINES 04.5 15.5 3.75 0.91 04. 15.5 3.63 0.81
3.16 WRITE ERROR ROUTINES 04.5 15.5 3.75 0.97 05. 19.0 3.56 0.75
3.09 WRITE SEQUENTIAL DISK FILE HANDLING ROUTINES 06. 18.5 3.70 0.87 07. 22.5 3.47 0.97
3.10 UsE INDEX-SEQUENTIAL DISK FILE HANDLING ROUTINES 07. 21.0 3.65 0.89 06. 21.0 3.50 0.89
3.17 USE LIBRARY ROUTINES 08.5 26.5 3.61 1.09 09.5 29.5 3.39 0.99
3.12 USE TAPE FILE HANDLING ROUTINES 08.5 26.5 3.61 1.04 12. 34.0 3.37 0.83
3.05 USE DISK SORT UTILITY ROUTINES 10. 28.0 3.59 1.02 09.5 29.5 3.39 0.90
3.15 WRITE SUBROUTINES 11. 29.0 3.58 1.00 11. 32.0 3.38 0.88
3.11 USE RANDOM DISK FILE HANDLING ROUT/NES 12. 31.0 3.50 0.97 15.5 42.5 3.23 0.98
3.21 WRITE INSTRUCTIONS FOR INTERNAL/EXTERNAL CONTROLS 13. 33.0 3.48 1.09 15.5 42.5 3.23 1.01
3.07 WRITE TABLE SEARCHING INSTRUCTIONS 14. 34.0 3.47 0.98 08. 27.5 3.41 0.84
3.13 USE CARD FILE HANDLING ROUTINES 15.5 36.5 3.43 1.02 14. 41.0 3.2S 0.97
3.14 USE DATA COMMUNICATIONS ROUTINES 15.5 36.5 3.43 1.07 17.5 52.0 3.08 1.11
3.06 WRITE TABLE BUILDING INSTRUCTIONS 17. 38.0 3.42 0.97 13. 38.0 3.32 0.91
3.04 USE TAPE SORT UTILITY ROUTINES 18. 50.5 3.15 1.16 19. 56. 3.04 0.97
3.19 USE MACROS 19. 60.0 3.07 1.08 17.5 52.0 3.08 1.19
3.01 WRITE ASSEMBLER LANGUAGE INSTRUCTIONS 20. 61.0 3.01 1.18 23. 66.0 /2.69 1.43
3.08 WRITE TABLE SORTING INSTRUCTIONS 21. 64.0 2.91 1.07 21. 63.0 2.79 0.96
3.18 WRITE LIBRARY ROUTINES 22. 65.0 2.89 1.06 22. 64.5 2.74 1.03
3.23 WRITE CHECK DIGIT CHECKING ROUTINES 23. 66.0 2.87 1.10 25. 68.0 2.34 0.94
3.03 WRITE REPORT PROGRAM GENERATOR LANGUAGE INSTRUCTIONS 24. 67.0 2.84 1.35 20. 59.0 2.98 1.35
3.24 WRITE CHECK POINT-RESTART INSTRUCTIONS 25. 68.0 2.83 1.13 24. 67.0 2.60 1.07
3.25 WRITE FORM TEST PATTERN ROUTINES 26. 69.0 2.64 0.99 26. 70.5 2.31 1.06

'Mean: 1 slight 2 - Soma 3 Important 4 Very 5 Critical (Sas Appaneoc 11)

Table 4.19 indicates that among the twenty-six tasks within the

coding group write higher level language instructions was the most

important task in the opinion of the graduates. Employers rated use

coding sheets as the most important task. These two tasks rated very

high in the entire task list with the graduates and employers both

ranking them 7th and 8th. Botn graduates and employers ranked write

form test pattern routines as the least important task in the group.
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TABLE 4.20

RANKING OP TASKS PERFORMED IN TESTING AND DEBUGGING IN =INS OP
MASTERY or TRE TASX ST MRS LEVEL TIOGRAMMARS

ITEM
NO. TAW( DESCRIPTION MA& 5 0

-----EMPLOY4R---
olcor MEM
RANK MARK

-GRADUATE--
GROUP ITEM
RANK LARK

MAN* S D

4.00 TESTI= AND DEBUGGING .

-..04 CORRECT LOGICAL ERRORS 01. 01.0 4.40 0.79 03. 03.0 4.22 0.77
--Di READ A PROGRAM LISTING 02. 02.0 4.37 0.79 01. 01.0 4.30 0.74
4_03 CORRECT SYNTAX (CLERICNI) ENURES 03. 03.0 4.16 0.90 04. 04.0 4.10 0.92
4-02 DESK. CHECK A PROGRAM 04. 04.0 4.15 0.92 02. 02.0 4.23 0.81
4.09 TEST'PROGRAM USING TETM DATA 05. 06.0 4.07 0.83 OS. 05.0 4.05 0.91
4_10 TEST PROGRAM USING LIVE (USEIC TATA 06. 09.0 3.95 0.97 06. 06.0 3.95 1.04
4.07 READ A FILE DOW 07. 17.0 3.74 0.95 07. 15.5 3.63 0.94
4_08 READ A CROSS-REFERENCE _LISTING 08. 18.5 3.70 1.03 08. 22.5 3.47 0.94
4.06 READ A MEMORY DUMP 09. 23.0 3.63 1.11 09. 32.0 3.34 1.04
4.42 RECOMMEND CORRECTIONS OR mourtomoNs TO PROGRAMS 10. 44.0 3.24 1.02 10. 44.5 3.22 0.44
4-11 EDIT PROGRAM FOR EFFECTIVE USE OF AUXILIARY STORAGE 11. 52.0 3.14 1.11 12. 61.0 2.95 1.12
4-05 READ A TRACI 12. 55.0 3.11 1.09 11. 49.5 3.11 1.031

*Mean: 1 Slight 2 Soso /Important 4 . Vszy 5 Critical (Ift Appendix t)

Table 4_2fl indicates that all of the tasks in the testing and

debugging were :important to the beginning programmer. According to

the graduates- ll of the tasks had an average value of over three of

a possible five:- The employers rated all above three except one at

2.95. The gnaduates rated correcting logical errors as the most impor-

tant in the croup and the entire taak list. Employers picked reading a,

program listag as the most important in the group and the entire task

list. Reading a trace was the least important task in the group

according to the graduates with the employers rating edit program for'

effective use of auxiliary storage as the least important.
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TABLE 4.21

RANKING OF TASKS PERFORMED IN DOCUMENTATION 3:14 TERMS OF
MASTERY OF THE TASK BY ENTRY LEVEL PROGRAMMERS

ITEM
NO, TASK DESCRIPTION -------GRADUATE--------

GROUP ITEM NEW S D
RANK RANK

-------EMPLOYER--------
GROUP ITEM NMAMM 8 D
RANK RANK

5.00 DOCUMENTATION

5.02 WRITE COMPUTER nPERATOR INSTRUCTIONS
01. 13.0 3.77 0.96 01. 17.0 3.61 1.015.03 WRITE DOCUMENTATION UPDATES AFTER A PROGRAM REVISION 02. 23.0 3.63 0.96 02. 20.0 3.54 0.94'5.01 PREPARE A PROGRAM DOCUMNTATION MANUAL
03. 31.0 3.50 1.17 03. 24.5 3.46 0.925.04 SUMMARIZE THE CONTROLS IN PROGRAM TO DETECT ERRORS 04. 46.5 3.18 1.09 04. 39.0 3.29 0.955.05 SUMMARIZE CALCULATIONS USED IN PROGRAM
05. 55.0 3.11 1.05 05. 40.0 3.26 0.91

*Mean: 1 Slight 2 Spam 3 Important 4 Very 5 Critical (Sea Appendix 0

Table 4.21 depicts both graduates and employers rating each item

in the documentation group the same. The most important task was in the

group, write computer operator instructions, and the least important was

summarize calculations used in program. All five tasks had an average

value of over three which indicates they were all important to a

beginning programmer.
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TAILS 4.22

RANKING OF MISCELLANEOUS TASKS PERFORMED IN TERMS OF
MASTERY OF TO TASK BY EMMY LEVEL PROGRAMMERS

ITEM
NO.

-

TASK DESCRIPTION
-..-.---,GRADUATE

GROUP ITEM
RANK RANK

---...-EMPLUYER
GROUP ITEM WANI
RANK RANK

8 0woo S D

6.00 MISCELLANEOUS

6.06 USE JOB CONTROL LANGUAGE (CONTROL CARDS) 01. 05.0 4.10 0.95 01. 11.0 3.78 1.06
6.03 PERFORM PROGRAM MAINTENANCE 02. 10.0 3.92 0.87 02. 12.0 3.75 0.906.02 PATCH COMPUTER PROGRAMS 03. 20.0 3.67 1.13 03. 48.0 3.13 1.15
6.08 PERFORM NUMBER SYSTEM ARITHMETIC 04. 45.0 3.23 1.15 05. 58.0 3.00 1.08
6.09 CONVERT NUMBERS BETWEEN NUMBER SYSTEMS 05. 49.0 3.16 1.22 04. 54.0 3.07 1.16
6.05 OPERATE COMPUTER FOR PROGRAM TESTS 06. 53.0 3.13 1.25 07. 62.0 2.88 1.19
6.07 USE VIRTUAL STORAGE TECHNIQUES 07. 59.0 3.08 1.22 06. 60.0 2.96 0.98
6.01 KEYPUNCH PROGRAM Oa. 70.0 2.48 1.03 10. 73.0 2.21 0.95
6.04 CONVERT A PROGRAM TO ANOTHER LANGUAGE 09. 72.0 2.37 1.07 OS. 70.5 2.31 0.96
6.10 PREPARE PRINTER CARRIAGE TAPE 10. 73.0 .2.20 0.95 09.

_
72.0 2.25 0.85

+Mean: 1 Slight 2 Soto 3 Important 4 Very 5 Critical (See Appendix 8)

Table 4.22 indicates that among the ten tasks within the miscel-

laneous group, use joh control language was the most important task in

the opinion of both graduates and employers. This task also ranked very

high in the entire task list (75 items), with graduates ranking it 5th

and employers ranking it llth. Performinig program maintenance and patch

computer programs were also rated as being very important by both

employers and graduates. Prepare printer carriage tape was'rated the

least important in the miscellaneous group by graduates and ranked 9th

in the group by employers. In the entire task list this task was rated

73rd by graduates and 72nd by employers. Two other tasks which were

rated very low by both groups were: keypunch program and convert a

program to another language.
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Tables 4.23 through 4.28 deal with the future need (5 years) of the

task over a range from greatly decrease, remain the same, to greatly

increase the neediOr the task.

TABLR 4.73

RANKING OF TASKS,PERFORMED IN SYSTEMS ANALYSIS AND DESIGN IN TERMS OF
FUTURE NEED OF THE TASK FOR ENTRY LEVEL PROGRAMERS

ITEM
NO. TASK DESCRIPTION

GRADUATE--
GROUP ITEM MEAN*
RANK RANK

S D
EMPLOYER ---

GROUP ITEM MAN*
RANK RANK

---
S D

1.00 SYSTEMS ANALYSIS AND DESIGN

1.03 WORK WITH USERS ON PROBLEM 01. 11.5 3.77 0.94 04. 19.0 3.56 1.041.05 WORK WITH OTHER PROGRAMMERS ON PROBLEM 02. 14.0 3.71 0.86 03. 13.0 3.64 0.731.01 USE COMPANY SYSTEM STANDARDS 03. 20.0 3.67 1.03 01. 09.0 3.69 1.11.1.04 WORK WITH SYSTEMS ANALYST ON PROBLEM 04, 26.0 3.57 0.96 02. 10.5 3,68 0.911.10 PREPARE A DISK RECORD LAYOUT 05. 37.0 3.48 0.90 05. 28.5 3.47 1.05
1.08 PREPARE A PRINTER SPACING FORM 06. 42.0 3.35 0.75 06. 41.0 3.28 0.95
1.06 PREPARE A SYSTEM FLOWCHART 07. 44.5 3.33 0.99 08. 46.0 3.14 1.06
1.02 WRITE A DETAILED DESCRIPTION OF A PROBLEM 08. 49.0 3.30 1.07 07. 43.0 3.22 1.261.09 PREPARE A TAPE RECORD LAYOUT . 09. 52.0 3.18 0.91 09. 55,0 2.99 1.06
1.07 PREPARE A CARD RECORD LAYOUT 10. 59.5 3.02 0.98 10, -401.0 2.87 1.031.11 PREPARE A PAPER TAPE RECORD LAYOUT 11. 75.0 1.77 1.03 11. 75.0 1.87 1.10

*Mean: 1 . Very Low 2 Low 3 No Change 4 High 5 Vety High. (See Appendix E)

Table 4.23 shows that in the system analysis and design group of

eleven tasks the graduate indicated two tasks, work with users on

problem and work with other programmers on problem, would increase in

need in the next five years. Employers felt the task most likely to

increase in need was use company standards. Both graduates and

employers thought that the need for preparing a paper tape record layout

would decrease in the future. They also rated it 75th in the entire

item list of 75 items.
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TABLE 4.24

RANKING OF TASKS PERFORMED IN PROGRAM DESIGN IN TERMS OP
FUTURE NEED OF TOE TASK FOR ENTRY LEVEL PROGRAMMERS

I77M
NO. TASK DESCRIPTION ITEM

RANK

--
S D GROUP ITEM

RANK RANK
MEAN* 8 0

-GRADUATE--
GROUP
RANK

MEAN*

2.00 PROGRAM DESIGN

2.08 PREPARE A TEST DATA FOR PROGRAMS 01.5 08.5 3.79 0.93 01. 02.0 3.81 0442.07 USE STRUCTURED PROGRAMMING TECHNIQUES 01.5 08.5 3.79 1.09 02. 08.0 3.71 1.13'2.09 SELECT APPROPRIATE. DATA NAMES FOR DATA 03. 33.5 3.51 0.85 03. 240 3,49 0.86'2.02 PREPARE A GENERAL (LOGIC) PROGRAM FLOWCHART 04. 39.0 3.45 1.00 06. 44.0 3.21 0.942.10 SELECT FILE ORGANIZATION AND ACCESS METHODS FOR DATA FILES . . 05. 44.5 3.33 1.00 04. 30.0 3.40 1432.06 DIVIDE A PROGRAMINTO MODULES 06. 47.5 3.31 1.23 05. .36.0 .3.34 1..11:2.01 USE STANDARD FLOWCHART SYMBOLS 07. 50.0 3.28 0.93 07. 50.0 3.08 0.92.2.03 PREPARE A DETAM PROGRAM FLOWCHART OB. 54.0 3.13. 1.07 08. .53.5 3.01 1.02
2.11 SELECT APPROPRIATE PROGRAMMING LANGUAGE FOR PROBLEM 09. 67.0 2.75 1.23 09. 63.0 2.76 1.102.05 PREPARE A DECISION TABLE 10. _71.0 2.52 1.05 10. 68.0 2.64 1.032.04 PREPARE A GRID CHART 11. 74.0 2.04 0.95. 11. 74.0 2.32 0.99"

*Mean: I Very Low 2 Low 3 No Change 4 uiI 3 wary ugh (See Appendix 0)

Table 4.24 shows the graduates indicating two tasks, prepare test

data for programs and use structured programmisq techniques, as having

the greatest future need in the program design group of eleven items.

They also rated these two very high on the entire list with a rank of

8.5. The employers also ranked p_xLex...testc.....__E.lataforrogram as number

one in the group and number two in the entire list of 75 items. They

also rated usestructeurannintechnies as 2nd in the group

and 8th in,thelentire list. Prepare a grid chart was ranked last in

the group and second to last in the entire list by both graduates and

employers.
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TABLE 4.25

RAKING OF TASKS PERPORMED IN CODING IN TERMS OF
FUTURE NEED. OF THE TASK PCS-ENTRY LEVEL PROGRAMMERS

ITEM
NO. TASK DESCRIPTION

------GRADUATE-----s--
GROUP ITEM MUMS 8 D
RANK RANK

--------EMPLOYEE-------
GROUP ITEM NOM* S D
RANK RANK

3.00 CODING

3.02 WRITE HIGHER LEVEL LANGUAGE INSTRUCTIONS 01. 07.0 3.80 1.00 02. 03.5 3.79 0.943.20 WRITE COMMENTS IN PROGEAM
02. 10.0 3,78 0.96 03. 10.5 3.68 0.823.14 USE DATA COMMUNICATIONS ROUTINES
03. 15.0 3.70 1.11 01. 01.0 3.83 0.913.22 WRITE EDIT ROUTINES
04.5 17.0 3.69 0.96 05. 22.0 3.53 0.713.16 WRITE ERROR ROUTINES 04.5 17.0 3.69 0.88 06. 24.0 3.49 0.723.15 WRITE SUBROUTINES
06.5 22.5 3,64 0.95 04. 19.0 3.56 0.873.17 USE LIBRARY ROUTINES 06.5 22.5 3.64 1.05 07. 26.5 3.48 0.893.05 USE DISK SORT UTILITY ROUTINES
08. 24.0 3.63 0.94 12. 35.0 3.35 0.803.10 USE INDEX-SEQUENTIAL DISK FILE HANDLING ROUTINES 09. 27.0 3.56 1.01 10. 33.0 3.37 0.833.11 USE RANDOM D/St FILE HANDLING ROUTINES 10.5 30.0 3.54 1.03 08.5 31.5 3.39 0.813.09 WRITE SEQUENTIAL DISK FILE HANDLING ROUTINES 10.5 30.0 3.54 0.98 15. 40.0 3,30 0.763.26 USE CODING SHEETS
12. 35.5 3.51 0.97 13.5 38.0 3.32 0.813.07 WRITE TABLE SEARCHING INSTRUCTIONS
13.5 37.0 3.48 0.89 08.5 31.5 -3:39-0.693.06 WRITE TABLE BUILDING INSTRUCTIONS 13.5 37.0 3.48 0.91 11. 34.0 3.36 0.683.21 WRITE INSTRUCTIONS FOR INTERNAL/EXTERNAL CONTROLS
15. 40.0 3.43 1.09 13.5 38.0 3.32 0.883.12 USE TAPE FILE HANDLING ROUTINES
16. 41.0 3.36 1.011 18. 53.5 3,01 0,853.18 WRITS LIBRARY ROUTINES
17. 53.0 3.14 1.03 16. 47.0 3,13 1.013.19 USE MACROS
18. 56.0 3.09 1,11 17. 52.0 3,03 1.043.04 USE TAPE SORT UTILITY ROUTINES
19. 57.0 3.07 1.15 23. 64.5 2,74 1.023.13 USE CARD FILE HANDLING ROUTINES
20. 59.5 3.02 1.06 22. 62.0 2.78 0.713 08 WRITE TABLE SORTING INSTRUCTIONS 21. 61.0 3.00 0.95 20. 58.0 2.92 0.90

:1.24 WRITE CHECK POINT-RESTART INSTRUCTIONS 22. 63.0 2.93 1.06 19. 56.0 2.97 1.103.23 WRITE CHECK DIGIT CHECKING ROUTINES
23. 64.0 2.88 1.05 24. 67.0 2.67 0.943.01 WRITE ASSEMBLER LANGUAGE INSTRUCTIONS 24. 66.0 2.79 1.16 25. 69.0 2.62 1.233.25 WRITE FORM TEST PATTERN ROUTINES 25. 68.0 2.65 0.98 26. 70.0 2.57 1.013.03 WRITE REPORT PROGRAM GENERATOR LANGUAGE INSTRUCTIONS 26. 69.0 2.63 1.29 21. 59.0 2.89 1.19

4

*Mesa; I Very Low 2 Low 3 Ne Chang* 4 0 Nigh 5 Very Hish (See Appendix 1)

Table 4.25 indicates that in the opinion of the graduates, write

higher level language instructions, had the greatest future need. They

also placed iChigh in the entire list with a rank of 7th. The employers

felt that-the task use data communications routines had the greatest

future need in the group and the entire list of tasks. Employers thought

write higher level language instructions also had a great future need

ranking it 2nd in the group and 3.5 in the entire list (75 items). The

task which the graduates felt had the least future need in the group was

write report program generator language instructions with the employers

picking write form test pattern routine as last.
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TAILS 4.26

RANKING 07 TASKS PERYORMRD IN TESTING AutliBUGGING tN MRS OF
FUTURE NEED OP THE TASK POE EMT LEVEL VADGEAMMIRS

ITEM
NO. TASK DESCRIPTION

-------GRADDATE--------
GROUP ITEM MUM* S D
RANK RANK

-EMPLOYER--------
GROUP ITEM MEAN* S D
RANK RANK

4.00 TESTING AND DEBUGGING

4.04 CORRECT LOGICAL ERRORS 01. 01.0 3.99 0.91 02. 05.0 3.77 014-4.01 READ A PROGRAM LISTING 02. 02.0 3.96 0.91 04. 07.0 3.74 0.864.02 DESK CHECK A PROGRAM 03. 03.0 3.93 0.88 01. 03.5 3.79 0.854.09 TEST PROGRAM USING TEST DATA 04. 04.5 3.89 0.86 03. 06.0 3.75 0.834.10 TEST PROGRAM USING LIVE (USER) DATA 05. 17.0 3.69 0.92 05.. 13.0 3.64 0.914.03 CORRECT SYNTAX (CLERICAL) ERRORS 06. 19.0 3.68 0.97 06. 19.0 3.56 0.914.07 READ A FILE DUMP 07. 25.0 3.62 0.89 08. 26.5 3.48 0.74,4.12 RECOMMEND CORRSCTIONS OR MODIFICATIONS TO PROGRAMS 08. 28.0 3.55 0.93 07. 24.0 3.49 0.774.06 .READ A MEMORY DUMP 09. 30.0 3.54 1.01 10. 45.0 3.18 0.974.08 READ A CROSS-REFERENCE LISTING 10. 32.0 3.53 0.91 09. 42.0 3.27 0.844.11 EDIT PROGRAM FOR EFFECTIVE USE OF AUXILIARY STORAGE 11. 47.5 3.31 1.07 11. 48.5 3.11 0.944.05 READ A TRACE 12. 55.0 -3.10 1.00 12. 51.0 3.07 0.91

*Mean: 1 Very Low 2 Low 3 No Change 4 Nish 5 very Ugh (S84 Appeadis E)

Table 4.25 shows that graduates and employers felt all the tasks .

in the testing and-debugging group would have increased future need zn

the next five yeommi- The graduates picked correct loqical errotssms

the task having mmst future need both in the testing and debugg.ow-i4z.oup

and the entire task list. They also placed read a program listing-and

desk check a program very high in the group and the item list with a

rank of two and three in both. The employers selected desk check a

program as having the most future need in the group and placed it 3.5

in the entire list. Both graduates and employers placed read a trace

at the bottom of the group for future need.
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MALE 4.27

RANKING OF TASKS PERFORMED IN DOCUMENTATION IN TERMS OF
FUTURE NEED-OF THE TASK FOICERTNT LEVEL PROGRAMERS

ITEM
NO. TASK DESCRIPTION

----- --GRADUATE-- ------

GROUP ITEM MEAN
RANK RANK

8 D
- - -Emnona--- -
GROUP ITEM MEAN
RAM RANK

- - --

8 D

5.00 DOCUMENTATION

5.02 WRITE COMPUTER OPERATOR INSTRUCTIONS 01. 06.0 3.84 0.87 03. 17.0 3.58 0.89

5.03 WRITE DOCUMENTATION UPDATES ATTER A PROGRAR REVISION 02. 13.0 3.75 0.90 02. 15.0 3.63 0.46

5.01 PREPARE A PROGRAM DOCUMENTATION MANUAL 03. 21.0 3.66 0.99 01. 13.0 3.64 0.97

5.04 SUMMARIZE THE CONTROLS IN PROGRAM TO DETECT ERRORS 04 43.0 3.34 1.03 04. 28.5 3.47 0.86

5.05 SUMMARIZE CALCULATIONS USED IN PROGRAM 05 51.0 3.22 0.97 05. 38.0 3.32 0.96

*Men: 1 Very Low 2 . Low 3 No Cheap* 4 Øj 5.V.ryHigh (Sao Appendix E)

Table 4.27 points rout thst in the documentation group of tIve

items, the task showing the=gteatest future need in.-the opdnion of

the muedummes was write commuter operator instructions. Employers

ratedprepare a program documentation manual as having the greatest

futuremeed in the group. Write computer operator instructions 'was

also rated very high in the entire item list of 75 items. Both groups

placed summarize calculations used in program last in the group for

future need.

47



40

TADLE 4.28

RANKING OF MISCELLANEOUS TAMA PIMPORMRD IN TERMS OF
FUTURE NEED OF THE TASK FOR ENTRY LEVEL PROGRAMME

ITEM
NO. TASK DESCRIPTION MANN S D ITEM

RAW
MANN 8 D

-------GRADUATE--------
GROOP ITEM
RANK RANK

GROUP
RAM

6.00 MISCELLANEOUS

6.06 USE JOB CONTROL LANGUAGE (CONTROL CARUS) 01. 04.5 3.89 1.03 02. 21.0 3.55 0.98
6.03 PERFORM PROGRAM mAnatiocE 02. 11.5 3.77 0.E7 01. 16.0 3.39 0.75
6.02 fa4NUOOMPUNIMISMONAbis. 03. 35.0 3.50 1.11 04. 57.0 2.95 1.16
6.07 AMANITUAL-TIMINNELTECERMUZE 04. 46.0 3.32 1.28 03. 48.5 3.11 1.26
6.08 MOM NIMBELLVENTEM MIASMIC 05. 38.0 3.06 1.b8 ' OS. 61.0 2.84 0.95
6.09 MIMI IMMERMESEMMEN NUMBER SYSTEMS 06. 62.0 2.97 1.18 06. 64.5 2.74 0.99
6.05 OPERATE CEMPUTXRPNOR PROM'S TESTS 07. 65.0 2.84 1.24 07. 66.0 2.69 0.98
6.04 CONVERT ALVIMEMEUEMTO ANOTHER LANGUAGE 08. 70.0 2.58 1.11 10. 73.0 2.42 1.12
6.01 KEYPUNCRIEKOONEC 09. 72.0 2.41 1.00 09. 72.0 2.44 0.91
6.10 PREPARS1MNIESCCERRIAGE TAPE 10. 73.0 2.28 1.00 OD. 71.0 2.413 0.97

---

*Moan: 1 -NoryzigLow 2 Low 3 No Change 4 High 5 ." Very High (800 Appendix. E)

17t1-hile 4.28 the graduatas selected use job contralaanguasa in

the miscellaneous group.of ten items as having the greatest future need.

The employers selected perforaprogram maintenance as the first task in

the list. Prepare printer carriage tape was chosen by the graduates as

having the least future need in the miscellaneous group. The employers

placed wertarorarcorantherlanae at the end of the list.

Both graduates and employers put prepare_printer carriage tau. very low

in the entire list of 75 items giving it a rank of 73.

The respondents were asked to list under other tasks in the survey

instrument any tasks that were not included. Refer to Appendixes X and

L for a list of these tasks. Working with CRT's was the only task men-

tioned by several graduates.
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Follow-Up Interviews

Twenty-six graduates and twenty-one employers were interviewed with

the assistance of an intermiew guide (refer to Appendixes G and H) so

that all questions were covered as equally as possible. The responses

to the questions asked during the interview are summarized on the

following pages. The first seventeen questions were the same for

both groups and will be summarized together. The last two questions

will be discussed separately for graduates and employers.

Summary
CGraduate Response

Summary
Employer.Response

1. What company stan-
dards are used by
entry-level
programmers?

2. How do entry-
level pro-
grammers
interact with
the following
people in the
company?

None
Standards Manual
Standard Forms
Documentation
Standards = 4

Naming Conventions
For:

Programs = 4
Files 5

Data
Follow Company
Standards Policy = 4

Comments
Use Standard
Utilities

Suggestions
Have to Use
COBOL

.3

= 8

8

= 3

Never
Rarely
Manner:
Formal &

Informal
Phone
Meetings
Personal Visits
Discuss Test

Results
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None
Standards Manual
Standard Forms
Documentation
Standards

Naming Conventions
For:

Programs
Files
Data

4

Criteria For Dates = 1

Supervisor Check
Beginners and
Makei Buggestions 1

Never
Rarely
Manner:
Formal &

Informal
Phone
Meetings
Personal Visits
Discuss Test

Results

= .3

= Many
= 1

= 2

= 6

= 1
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Summary
Graduate Response

Summary
ETployer Remponse

2. (Continued)

A

A

0 M
G E
R R
A S
M.

3. Are there visual
display units
(CRT's) in any'
part of the envi-
ronment? If yes,
what are special
skills needed in
working on this
VDU (CRT)?

4. Are beginning
programmers
required to use
structured
programming?

If yes, what is
done in structured
programming?

Never
Informal
Discussions

Analyst Assigns
Work and Gives
Directions

Meetings
Analyst Provides
General System
Design & Layout

Charts

Never
Informal
Interchange

Project Teams
Courses

Yes
No

Be able to read
manual

Yes
No

Top-Bottom Flow
Minimal Use of Go
To Shells
Book Format
Documentation
(Chapters)
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= 2

= 11

= 1

= 1

= 1

=

= 2

= 13
= 2

= 1

Never
Informal
Discussions

Analyst Assigns
Work
Programmer Mork
as Analyst
Work on Team

Never
Informal
Interchange

Project Teams
Formal Meetings

= 10 Yes
= 16 No

= 1

=

= 11
= 2

= 9

= 12

learn CICS--know
concepts

Screen Formatting =
Data Communications
Knowledge

= 6 Yes
= 18 No

= 2

=19

Top-Down Concept = 1

Minimal Use of Go
To Condense Main
Line
PrograMS-Follow
Same. Basic

Pattern Structure= 1
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4. Continued

If no, do you
think structured
programming will
be required in
the foreseeable
future?

5. What file organi-
zation and access
methods are used?

6. Do entry-level
programmers work
with outside
software?

If yes, what
skills needed?
What types of
modifications,
etc., are done?

7. Are data-base
packages used?

If yes, which
one?

8. What kinds of
edits are entry
level programmers
required to use?

Summary
Graduate Response

Summary
Em la er Restonse

Yes = 5 Yes 4
No =13 No \N, 15

Consecutive = 11 Consecutive = 8
Sequential = 25 Sequential = 20
Index Sequential = 22 Index Sequential = 15
Random (Direct) = 19 Random (Direct) = 18
Virtual = 1 Virtual = 2
Others: Others:
Batch Files 1 PTS (MR) = 1
Chain Files = 1 Total = 1

Will Replace ISAM= 1

Yes =13 Yes = 5
No = 13 No = 16

Minor = 1 Understanding 1

Updates provided =
modify package for
user application =

1

1

Very limited = 1

Yes = 5 Yes rzz 6
No = 23. No =15

IMS = 3. IMS & IDMS = 1
Forte (Burroughs) = 1 Forte (Burroughs) .1= 1

Test for: Follows Program
Numeric, alpha-
betic, duplicate
record, positive,
negative, validity,
zero

Definition =. 1
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Summary
Graduate Response

8. Continued

9. How do beginning
programmers do
printer align-
ment in programs?

10. Do entry-level
programmers
provide restart
points in their
progiams?

If yes, how?

11. Do entry-le'vel
programmers use
application or
detailed line-
handling routines
for data communi-
cations equipment?

12. What techniques
do entry-level
programmers use
in desk checking?

Totals: Batch &
Others
Valid Codes
Limit Checks,
Range Check,
Required Fields,
Check Digit, Cross
Checking Files,
Error Conditions,
Date, Audit Trails,
Valid Printer
Characters

Line Counts
Standard
Carriage Tape

Dummy Forms

Yes
No

Control Cards
Specific Key
(Field)

Application
Detailed
Line-Handling
No

80-80 List Check
Check Cards
Manually Step
Through Program

Trace and Core
Dump

Cross Reference
Listing
Check with Other
Programmers
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= 1

=Many

= Many
= 1

= 18
8

= 17

Summary
Em lo er Response

Line Counts = Many
Standard
Carriage Tape = Many
Operator
Instructions = 1

Yes
No

Control Cards
Key Record

7

= 14

Application 3

Detailed
Line-Handling = 2

No = 15

Boss Check Code
Check Off List
Check Programs
With Known
Results
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Summary
Graduate Response

Summary
Em lo er Response

13. What are the most
common syntax and
logic errors made
by entry-level
programmers?

14. What is the
policy or
practice on
nested if's?

15. What are entry-
level programmers
required to do in
the way of
documentation?

How is documenta-
tion organized?

Spelling Errors
Punctuation
Keypunch Errors
Forgot to Define
Field

Missing
Instruction

Loops
Missing Periods
(COBOL)

Not Permitted
Very Limited
Use Them

Operator
Instruction
Sheets

Flowcharts
Many Comments
Sample Printed
Report

Specification
Sheets

Definitions
(Program, File,
etc.)

Error Message
Sheet

Layouts (Printer,
File, etc.)

Source Listing

Folders
3-Ring Binders
Manual
Book of Layouts
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= 17
= 6
= 3

Field Length

Not Permitted = 13
Very Limited

Operator
Instruction
Sheets

Flowcharts
Many Comments
Sample Printed
Report

Specification
Sheets

Definitions
(Program, File,
etc.)

Layouts (Printer,
File, etc.)

Source Listing
User Instructions

Folders
3-Ring Binders
Manual
Bound Listings
Job Documenta-
tion Package

= 3



46

Summary
Graduate Rasponse

16. What prms do
entry-level
programmers
encounter in
pxogram mainte-
nance that
differs from
when they are
developing a
program?

17. What are the
major applications
that entry-level
programmers write
programs for?

Follow Other
Programmers LOGIC

Forecasting Future
Needs

Not Having The
Most Recent
Listing

Summary
Em lo er Res nse

Follow Other
= 18 Programmers LOGIC= 12

Looking at Entire
Program For
Ramifications

Accounts
Receivable = 10

Accounts Payable = 7
Inventory = 13
Payroll = 7

Hales-Commission = 5
Accounting = 6
Banking
Miscellaneous
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Accounts
Receivable = 12

Accounts Payable = 7
Inventory = 6

Payroll = 7

Sales-Commission = 3

Accounting = 9

Banking
Miscellaneous
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The graduates were asked the question: What were the things, subjects,
experiences, etc., from your two years in school that benefitted you
the most? In their opinion the graduates felt the following had been
the most beneficial:

Programming Courses and Skills = 10 System Classes = 2
Accounting Courses . 6 Data Processing Club = 2
Hands On = 4 Different Languages = 1
Communication Skills = 3

Graduates listed the following programming and othar skills that were
lacking when they started work:

Computei: Operations = 3

None = 2

Math
Debugging
Applications
Documentation

Work On Other People's Programs
Background on IBM Machines
Background on Burroughs Machines
Accounting
Teleprocessing

The employers were askedt What impressed you most about the graduates?
The answers received were:

Well Rounded D.P. Education = 5
Hard Workers = 5

Good Accounting Background = 3

Very Competitive = 3

Could Write Programs Immediately = 2

On-The-Job Training At School
Good Documentation
Logical Deduction Ability

Employers listed the following as skills needed most by our graduates:

None = 4
Experience (Programming and Operations)
General Business Knowledge
System Analysis and Design
Structured Programming
JCL
Data Communications (On Line T.P.)
School Should Update Equipment
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

On the basis of the findings in chapter four, the following

conclusions are drawn from the study:

1. Both graduates and employers tended to rank the four areas--

frequency, performanc:e, importance, and future need--the same for all

six groups of tasks, especially at the high and low ends of the groups.

2. The following tasks were listed in the top fifteen in all four

areas by ';)oth graduates and employers: Read a program listing, Desk

check a program, Correct logical errors, Test program using test data,

Write comments in program.

3. Six tasks that ranked in the last eight positions in the entire

list of seventy-five items were: Prepare a paper tape record layout,

Prepare a grid chart, Prepare a decision table, Prepare a printer carriage

tape, Convert a program to another language, and Write form test pattern

routines.

4. The interviews indicated that many businesses are using or are

considering an on-line system in the near future.

5. It would appear, based on the results of both the mailed

questionnaire and the personal interviews, that the Vocational, Technical

and Adult Education system is Currently emphasizing the proPer tasks__

needed for entry-level programmers.
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6. Many employers indicated that operations experience was very

important to being a successful entry-level programmer (refer to

Appendix J and Q).

Recommendations

Based on the study the author makes the following recommendations:

1. Due to the changing nature of data processing, studies of this

nature should be conducted every five years.

2. Curriculum studies like Gateway Technical Institute, Kenosha,

is conducting to determine the relevancy of the data processing

curriculum presently being taught in VTAE schools in the State of

Wisconsin shodld be stressed. The data collected in this study should

be used as input to studies of the type being done at Gateway.

3. Technical Institutes training entry-level programmers in the

survey's population area should review their course content using the

results of this study as a guide to be sure that tasks high on the list

are emphasized and tasks low on the list are dropped or de-emphasized.

4. VTAE districts conducting data processing programming programs

should place considerable emphasis on the following entry-level program-

ming skills:

read a program listing
desk check a program
correct logical errors
test program using test data
write comments
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5. VTAE districts conducting data processing programming programs

should place high enphasis on the following entry-level program skills:-

work with other programmers on problem
use company systems standards
select appropriate data names for data
use coding sheets
corrct syntax (clerical) errors
use job control language
write higher level language instructions

6. VTAE districts conducting data processing programming programs

should minimize emphasis on the following entry-level programming skills:

prepare a paper tape record layout
prepare a grid chart
prepare a decision table
prepare a printer carriage tape
convert d program to another language
write form test pattern routines

7. VTAE districts conducting data processing programming programs

should include a knowledge of on-line systems in their curriculum.

B. Data processing students should have some operating experience

on thair school's computer. This would help them better understand the

operating system of the computer and operator run procedures.

9. Local:advisory committees should be wisely used to determine

the entry-level programming skills necessary to succeed as a programmer

in a community. This could be done in the manner advisory committee

members were used to assist in piloting this study.

10. Related research studies should be conducied-in the data

processing programmer entry-level skills area such as:

A study to determine the correlatiori between employees' and
employers' opinions of necessary entry-level skills.

A study to determine if different entry programming skills are
necessary to succeed in a large data processing installation
vs. a small one.
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APPENDIX A

ORIGINAL TASK LIST

TASKS LIST

1.00 SYSTEMS ANALYSIS

1.01 Write a detailed description of a problem.

1.02 Communicate a problem with users.

1.03 Communicate a problem with a systems analyst.

1.04 Communicate a problem with users.

1.05 Prepare a system flowchart.

1.06 Prepare a card record layout.

1.07 Prepare a printer spacing form.

1.08 Prepare a tape record layout.

1.09 Prepare a disk record layout.

1.10 Prepare a paper tape record layout.

1.11 Other

1.12 Other

1.13 Other

2.00 PROGRAM DESIGN

2.01 Use all standard flowchart symbols.

2.02 Prepare a general (logic) program flowchart.

2.03 Prepare a detail program flowchart.

2.04 Prepare a grid chart.

2.05 Prepare a decision table.

2.06 Divide a program into modules (segmentation).

2.07 Use structured programming techniques.

2.08 Prepare test data for programs.

2.09 Select appropriate data names for data.

2.10 Select file organization and access methods for data files.



2.00 PROGRAM DESIGN (Continued)

2.11 Select appropriate programming language to be used for problem.

2.12 Other

2.13 Other

2.14 Other

3.00 CODING

3.01 Write machine language instructions.

3.02 Write assembler language instructions.

3.03 Write higher level language instructions.

3.04 Write report program generator language instructions.

3.05 Write input instructions.

3.06 Write output instructions.

3.07 Write data transfer instructions.

3.08 Write arithmetic instructions.

3.09 Write decision making instructions.

3.10 Write unconditional branch instructions.

3.11 Use tape sort utility routines.

3.12 Write tape sort routines.

3.13 Use,disk sort utility routines.

3.14 Write disk sort routines.

3.15 Write table building instructions.

3.16 Write table searching instructions.

3.17 Write table sorting instructions.

3.18 Write sequential disk file handling routines.

3.19 Use index-sequential disk file handling routines.

3.20 Write index-sequential disk file handling routines.

3.21 Use random disk file handling routines.

3.22 Write random disk file handling routines.
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3.00 CODT..NG (Continued)

3.23 Use tape file handling routines.

3.241 Write tape file handling routines.

3.25 Use card file handling routines.

3.26 Write card file handling routihes.

3.27 Write data communications instructions.

3.28 Write subroutines.

3.29 Write error routines.

3.30 Use library routines.

3.31 Write library routines.

3.32 Write address mod:..fication instructions.

3.33 Use macros. .

3.34 Write macros.

3.35 Write comments in program.

3.36 Write instructions for internal controls.

3.37 Write instructions for external controls.

3.38 Write edit routines.

3.39 Write check digit checking routines.

3.40 Write check point-restart instructions.

3.41 Write form test pattern routines.

3.42 Use coding sheets.

3.43 Use efficient coding.

3.44 Other

3.45 Other

3.46 Other



4.00 TESTING AND DEBUGGING

4.01 Read a program listing.

4.02 Desk check a program.

4.03 Correct syntax (clerical) errors.

4.04 Correct logical errors.

4.05 Read a trace.

4.06 Read a snapshot dump.

4.07 Read a memory dump.

4.08 Read a file dump.

4.09 Read a cross-reference listing.

4.10 Test program using test data.

4.11 Test program using live (user) data.

4.12 Use cross reference listing.

4.13 Edit programs for effective use of primary storage.

4.14 Edit programs for effective use of secondary storage.

4.15 Edit programs for efficiency of compiler generated code.

4.16 Recommend corrections or modifications to programs.

4.17 Other

4.18 Other

4.19 Other

5.00 DOCUMENTATION

5.01 Prepare a program documentation manual.

5.02 Write computer operator instructions required to run program.

5.03 Write program updates after a revision.

5.04 Summarize the controls built into the prograti to detect errors.

5.05 Summarize calculations used in program.

5.06 Other
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5.00 DOCUMENTATION (Continued)

5.07 Other

5.08 Other

6.00 AUXILIARY OR MISCELLANEOUS

6.01 Provide control cards for program.

6.02 Keypunch program.

6.03 Patch computer programs.

6.04 Perform program maintenance.

6.05 Convert a program to another language.

6.06 Operate computer for program tests.

6.07 Use job control language (JCL).

6.08 Use virtual storage techniques.

6.09 Use number systems.

6.10 Understand operating system.

6.11 Other

6.12 Other

6.13 Other



APPENDIX B

LETTER TO EMPLOYEE RECEIVING SURVEY INSTRUMENT

State of Wisconsin \ BOARD OF VOCATIONAL, TECIMICAL & ADULT EDUCATION

February 16, 1976

Dear Graduate:

EUGENE UENIOAANN
Pee Dissefor

4002 Sloboygan Avegue
MADISON. WISCONSIN 53702

The Vocational, Technical and Adult Education System in Wisconsin is
conducting a statewide research study aimed at identifying job tasks,
performance levels, general education, and other learning experiences
as they relate to data processing programmers. District One and Gateway
Technical Institutes have been designated to conduct this study as a
cooperative project. The results of this study will be used to revise
and update the data processing program in an effort to prepare people
better for the world of work.

As a graduate of an associate degree data processing program, your
assistance would be of great value. We would greatly appreciate your
taking about twenty minutes to complete the enclosed questionnaire and
return it, together with the informational cover sheet, in the enclosed,
self-addressed envelope. If your position does aot involve programming,
please answer only the questions on the informational cover sheet and
return.

If you have any questions concerning the survey, please call
Joseph N. Kettner, District One Technical Institute-Eau Claire,
715-836-3933.

In an effort to obtain an even better analysis of needed program Changes,
we would also like to receive input from your supervisor if he/she
supervises people that do programming. With this in mind, would you
please give the other questionnaire packet to your supervisor and ask
that he/she complete and return it.

The results of this survey will be furnished to you upon your request.

Sincerely,

Eu ne Lehmann
Sta irector

EL:go

Enclosures
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APPENDIX C

FOLLOW-UP LETTER TO EMPLOYEE RECEIVING SURVEY INSTRUMENT

DISTRICT ONE TECHNICAL INSTITUTE EAU CLAIRE

620 WEST CLAIREMONT AVENUE

EAU CLAIRE, WISCONSIN 54701

March 3, 1976

Dear Graduate:

Approximately two weeks ago you were sent a questionnaire relating to a
study being conducted by District One and Gateway Technical Institutes.
At this time we.have not yet received your response.

It is of vital importance to the reliability of this study that we receive
a response from you. With this in mind, we have enclosed copies of a
questionnaire for you as well as one for your employer to complete (see
explanation on enclosed cover letters).

In the event that you have already returned the original questionnAire,
please ignore this reminder. If you did not have an opportunity to com-
plete the original questionnaire, please complete the one which is enclosed
and return it by March 16, 1976.

I sincerely appreciate the time you have given to the oompletion of the
questionnaire.

Sincerely,

Joseph N. Kettner, Jr.
Principal ReSearch Investigator

sb

Enclosures
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APPENDIX D

LETTER TO EMPLOYER RECEIVING SURVEY INSTRUMENT

State of Wisconsin \ BOARD OF VOCATIONAL, TECHNICAL 1 ADULT EDUCATION

EUGENE LEHRMANN
Direcier

4102 Sheboygen Avenue
MADISON. WISCX)NSIN 53702 .

February 16, 1976

Dear Employer/Supervisor:

The Vocational, Technical and Adult Education System in Wisconsin is
conducting a statewide research study aimed at identifying job tasks,
performance levels, general education, and other learning experiences
as they relate to data processing programmers. District One and Gateway
Technical Institutes have.been designated to conduct this study as a
cooperative project. The results of this study will be used to revise
and update the data processing program in an effort to prepare people
better for the world of work.

As a supervisor of a graduate(s) of an associate degree data processing
program, your assistance would be of great value. We would greatly
appreciate your taking about twenty minutes in order to complete the
attached questionnaire and return it, together with the informational
cover sheet, in the enclosed, self-addressed envelope. We have asked
one of our graduates who is employed under your supervision to seek your
cooperation. This employee, through an interest in upgrading his/her
occupation/profession, is also cooperating with us in this study.

If you have any questions concerning the survey, please call
Joseph N. Kettner, District One Technical Institute-Eau Claire,
715-836-3933.

The results of this survey will be furnished to you upon your request.

Sincerely,

Eugen Lehrmann
State Director.

EL:go

Enclosures
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APPENDIX E

INFORMATIONAL COVER SHEET FOR SURVEY INSTRUMENT

District One (Eau Claire) and Gateway (Kenosha) Technical institutes February, 1976

ENTRY LEVEL PROGRAMMER TASK INVENTORY
DEFINITIONS

Frequency
1=Never
2=<Monthly

3=Monthly
4=Weekly
5=Daily

Performance
1=Very Low
2=Low

3=Average
4=High
5=Very High

Importance
1=Slight

2=Some
3=important
4=Very
5=Critical

Future Need
I=Very Low
2=Low
3=No Change
4=High
5=Very High

FOR SURVEY RATINGS

Not performed by entry level programmer.
Performed less than monthly (bi-monthly, quarterly, etc.) by entry
level programmer.
Performed monthly by entry level programmer.
Performed weekly by entry level programmer.
Deformed daily by entry level programmer.

Merely assists others in performing this task.
Perlorms task satisfactorily with constant supervision and some
assistance.
Performs this task satisfactorily with limited supervision.
Performs this task sati5factorily without assistance or supervision.
Performs this task satisfactorily without assistance or supervision
and can lead others In performing this task.

Mastery of thiS task is only sii_ghtly important for entry !eve!
employment.
Mastery of this task is of some importance for entry level employment.
Mastery of this task is important for entry level employment.
Mastery of this task is very important for entry level employment.
Mastery of thls task Is critical for entry level employment.

Need fcr task will decrease greatly during the next five years.
Need for task will decrease during the next five years.
Need for,task will remain the same for the next five years.
Need fortask will increase during the next flve years.
Need for task wiii increase greatly during the next five years.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Please check one: / / Employer/Supervisor / / Employee / / Not Employed in D.P.

Name

Company Name

Address

Title

City

Telephone Number: (Area Code)

Number of programmers In your installation

Number of years of programming experience you have

Would you be available for a follow-up Interview? Yes / / No / /

State Zip Code

If you would like a summary of the study findings, place a check in the box.
Your name will remain confidential.
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Dlstrict One (Eau Claire) and Gateway (Kenosha) Technical Institutes February, 1976

ENTRY LEVEL PROGRAMMER TASK INVENTORY

DIRECTIONS: Carefully read each task statement and respond as it would relate to any entry
Wir-rniaking this response, circle a "1" (Never) under the FREQUENCY column if the task
level programmers and proceed to column (D) FUTURE NEED. If the task is performed by entry
complete all four columns.

At the end of each group, list and rate any other tasks

which art performed.

1.00 SYSTEMS ANALYSIS AND DESIGN

1.01 Use company system standards

1.02 Write a detalled description of a problem

1,03 Work with users on problem

1.04 Work with systems analyst on pt'.oblem

1,05 Work with other p:rogrammers on problem

1.06 Prepare a system flowchart

1.07 Prepare a card record layout

1.08 Prepare a printer spacing form

1.09 Prepare a tape record layout

1,10 Prepare a disk record layout.

1.11 Prepare a paper tape record layout

102 Other Infflm...1.
2.00 PROGRAM DESIGN

2,01 Use standard flowchart symbols

2.02 Prepare a general (logic) program flowchart

2.03 Prepare a detail program flowchart

-2.04 Prepare a-grikhart

2.05 Prepare.a decision table

2.06 Divide a program lnto modules

2.07 Use structured programming techniques

Prepare a :test data for prograMs

A

fgRPENCY

1=Never

2=( Monthly

3:Monthly

4=Weekly

Maily

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

PERFORMANCE

14ery Low

2:Low

3:Average

4:High

5:Very High

level programmer where you

is not performed by entry

leg-programmers, please

IMPORTANCE FUTURE NEED

I:Slight 1:Very Low

2:Some 2:Low

3:Important 3:No Change

4:Very 4:High

5:CritIcal Mery High

5

5

5

5

5 pl

'5

5

5 g

5

5

5

5

3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

34 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

3 4 5, 1 2 3 4 5 1 2 3 .4 5 1 2 3 4

3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

1 2 3 4 5 1 2 3 4 5. 1 2 3 4 5
1 2 3 4

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

1 2 3 4 5 1 2 3,4 5 1 ,2 3 A 5 1 2 3 4

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

5

5

5

5

5

5

5

5



( LEVEL PROGRAMMER TASK INVENTORY.
FREQUENCY PERFORMANCE. IMPORTANCE FUTURE NEED

PROGRAM DESIGN (Continued)

1=Never

2=< Monthly

3=Monthly

4=Weekly

5=Daily

1=Uery Low

2=Low

3=Average

4=High

5=Very High

1=Slight

2=Some

3.Important

4=Very.

5=Critical

1=Very Low

2=Low

3=No Change

4=High

5=Very High
Select appropriate data names for data 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
3elect file organization & access methods for data files 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
3elect appropriate programming language for problem.

. 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Other

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

COOING

Write assembler language instructions. . . ..... 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Write higher level language instructions

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Write report program generator language instructions 1 2345 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Use tape sort utility routines

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Use disk sort utility routines

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Write table b u i l d i n g Instructions

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Write table searching instructions

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Write table sorting instructions
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Write sequential disk file handling routines
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Use Index-sequential disk file handling routines
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Use random disk file handling routines . 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Use tape f i l e handling routines

1 2 3 4 5 1 2 3 4 5 1 2 3 4. 5 1 2 3 4 5
Use card file handling routines

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Use data communications routines

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Write subroutines
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Write error routines
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Use library routines
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Write libury routines
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Use macros
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Write comments I n program
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Write instructions for intervi/external controls. 1 2 3 4 5 1 2 3 4 5 1 '2 3 4 5 1 2 3 4 5



LEVEL PROGRAMMER TASK INVENTORY:-

1=Never

2=< Monthly

3=Monthly

4=Weekly
CODING (Continued) 5=Daily

Write edit routines

Write check digit checking routines

Write check point-restart instructions

Write form test pattern routines

Use coding sheets

Other

TESTING AND DEBUGGING

Read a program listing

Desk check a program

Correct syntax (clerical) errors

Correct logical errors

Read a trace

Read a memory dump

Read a f i l e dump

Read a cross-reference listing

Test program using test data

Test program using live (user) data

Edit program for effective use of auxiliary storage

Recommend corrections or modifications to programs

Other

DOCUMENTATION

PrePare a program documentation manual

Write computer operator instructiOns

Write documentation updates after a program revision

Summarize the controls i n program to detect errors .

Summarize calculations used in program

Other

PERFORMANCE

171;Fn7371
2=Low

3=Average

4=High

5=Very High

IMPORTANCE

TWIFE"
2=Some

3=Important

4=Very

5=Critical

FUTURE NEED

1=Very Low

2=Low

3=No Change

4=High

5=Very High

1 2 3 4 5 1 2 3 4 5 1 2 3 45 1 2 3 4,5

1 2 3 4 5 1 2 3 4 5 1 2 3,4 5 1 2 3 4 5

1 2 3 4 5 1.2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3.4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 ! 2 3 4 5 1 2 3 4 5

1 2 5 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 .3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3,4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3,4'5



ru LEVEL PROGRAMMER TASK INVENTORY
FRE9OENCY PERFORMANCE IMPORTANCE FUTURE NEED
1=Never 1=Very Low 1=Slight 1=Very Low
2=4Monthly 2=Low 2=Some 2=Low
3=Monthly 3=Average 3=Important 3=No Change
4=Weekly 4=High 4=Very 4=High

0 MISCELLANEOU:
5=Dally 5=Very High 5=Critical 5=Very HighI Keypunch program
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 I 2 3 4 52 Patch computer programs
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 53 Perform program maintenance
1 2 3 4 5 1 2 3 4

1 2 3 4 5 1 2 3 4 54 Convert a program to another language
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 ' 2 3 4 55 Operate computer for program tests
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 55 Use job control

language (Control Cards)
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 57 Use virtual storage techniques
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 53 Perform number 4stem ar:thmetir
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5) Convert numbers between number systems
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5I Prepare printer carriage tape
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2. 3 4 5Other
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

.../....* * * * * * * * * * * * * * * * * * * * * * * * * * * *
T E : This section to-be filled out by graduates only.

cate tbe amount of emphasis you feel should be given
he following areas of instruction:

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

GENERAL EDUCATION AND LEARNING EXPERIENCES

Accounting

American InstItutions (Government)

Communications Skills (English)

State Competitive Data Processing Exams

Economics

Effective,Spoaking (Speech)-

Field Trips

Student Data Professing Clubs

Office Management

Psychology of Human Relations.
. . ....... , .

Statistics

EMPHASIS

Kittle or no emphasis

2=Less emphasis than now receiving
3=Same as present'

4=More emphasis than now receiving
3=Of major Importancegreater emphasis

1 2 3, 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5 - PLEASE RETURN.TO:'

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

Joseph_N-KettnerrcJr.
- District 1 Technical inst.
- 620 West Clatremont Avenoe

Eau Claire,- WI 54701

VTAE District No.



GRADUATE

NAME

APPENDIX G

GRADUATE INTERVIEW GUIDE

DISTRICT ONE TECHNICAL INSTITUTE
ENTRY LEVEL PRCGRAMMER COMPETENCIES INTERVIEW GUIDE

COMPANY NAME

1. What company standards do you use in your job? (Ask for the 5 most important
ones - examples)

NONE

2. How do you interact with the following people in your company? (Give examples)

a. Users

b. Analysts

c. Other Programmers

77



2

3. Do you have any visual display units (CRT) in any part of your environment?

YES NO

If yes, what are some special programming skills that you need when workingon the VDU (CRT)?

.
4. Are you required to or do you use structured programming? YSS NO

If yes, would you briefly explain what you are doing in structured programming?

.
0.

If no, do you think you will be required to use structured programming in theforeseeable future? YES NO

5. What file organization and access methods do you use in your shop?

Consecutive (Unordered - W3 Key)

Sequential

Index Sequential

Random (Direct)

Virtual (Storage Access Method)(VSAM)

Others

Indicate the one used most often.

7 8



6. Do you use outside software? YES NO

If yes, what skills do you need to use outside software?

What types of modifications, etc., are done?

7. Are you using any dE.ta-base package? YES. NO

If yes, which one?

How involved?

8. What kind of edits are you doing? Give examples.

9. How do you do priTiter alignment in your programs?

10. Do you provide restart points in your programs? YES NO

If yes, how?



4

11. Do you use application or detailed line-handling routines for data communicationsequipment? Example - formating on VDU (CRT)

12. What techniques do you use in desk checking?

1 . What are the most common syntax and logic errors you make?

14. What is the policy or practice on nested if's?

15. What do you do in the way of documentation?

-.=111111.0..,0.111/

8 0



5

How is it organized?

16. What problems do you encounter in program maintenance that differ from when
you are writing a program?

17. What are the major applications that you write programs for?

,ls, ,What were the things, subjects, experiences, etc., from your two years in
school that benefited you the most?.

19. What programming or other skills do you feel you were lacking when you first
started work?

THANK YOU 3/15/76



EMPLOYER/SUPERVISOR APPENDIX H

NAME

COMPANY NAME

EMPLOYER INTERVIEW GUIDE

DISTRICT ONE TECHNICAL INSTITUTE
ENTRY LEVEL PROGRAMMER COMPETENCIES INTERVIEW CUTDE

1. What company standards are used by entry level programmers? (Ask for the 5
most important ones - examples)

NONE

. How do entry level programmers interact with the following people in your
company? (Give examples)

a. Users

b. Analysts

Other Programmers

8 2



2

3. Do you have any visual display units (clum in any part of your environment?

YES NO

If yee, what are some special programming skills that an entry level programmerwould need to use the VDU (CRT)?

4. Are your entry level programmers required to use structured programming?

YES NO

If yes, would you briefly explain what they do in structured programming?

If no, do you think theywill be required to use structured programming in theforeseeable future? YES NO

5. What file organization and access methods do you use in your shop?

Consecutive (Unorlared - No Key)

Sequential

Index Sequential

Random (Dtr,.)ct)

Virtual (Storage Access Method) (VSAM)

Others

Indicate the one used most often.



3

6. Do entry level programmers work with outside software? YES NO

If yes, what skills do entry level programmers need to use outside software?

What types of modifications do they make?

7. Do entry level programmers use any data-base packages?

If yes, which one?

How involved?

YES NO

8. What kind of edlts are entry Level programmers required to use? Give examples.

9. How do entry level programmers do printer alignment in their programs?

10. Do entry level programmers provide restart points in their programs?YES NO

If yes, how?



4

11. Do entry level programmers use application or detailed line-handling routines
for data communications equipment? Example - formating cn VDU (CRT)

12. What techniques do entry level programmers use in desk checking?

13. What are the most common syntax and logic errors made by entry level programmers?

14. What is the policy or practice on nested if's?

15. What are entry level programmers required to do in the way of documentation?



5

How is it organized?

16. What problems do your entry level programmers encounte.: in program maintenance
that differs from when they are writing a program?

17. What are the major applications that your entry level programmers write
programs for?

18. What impressed you most about our graduates?

19. What skills are our graduates in need of most?

THANK YOU

86
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GRADUATE

APPENDIX I

SUMMARY OF GRADUATE ANSWERS TO INTER7,1IEW

DISTRICT ONE TECHNICAL INSTITUTE
ENTRY LEVEL PROGRAMMER COMPETENCIES INTERVIEW GUIDE

NAME 26 interviewed

COMPANY NAME

1. What company standards do you use in your job? (Ask for the 5 most important
ones - examples)

Use Standards Manual (8)

Standard Forms (81

rocumentation Standards (4)

Naming Con 1 fort

Pro rams tilt Files (5),A and Data (3)

Use Standard Utilities

Follow Company,Standards Poligy0) SuggestionfL (3)

Comnents (2)

3 NONE

Have to Use COBOL

"MEOW

2. How do you interact with the following people in your company? (Give examples)

a. Users No = 5 Rarely = 4

Discussion (formal and informal) Personal Visit (12)

Phone 0)

Meetings (4)

Discuss Test Results

b. Analysts No = 3

Informal Frequent Discussions (11)

Meetings

Analyst Provides Gen. System

Design &'Layout Charts (8)

Analyst Assigns WOrk and Gives Directio

c. Other Programmers Ilarely = 2

Mostly Informal Interchange (13)

Project Teams (2)

Courses

..1.0.

87



2

3. Do you have any visual display units (CRT) in any part of your environment?

10 YES 16 NO

If yes, what are some special programming skills that you need when workingon the VDU (CRT)?

Be able to read manual.

.......M.11

4. Are you required to or do you use structured programming? 6 YES 18 NO

If yes, would you briefly explain what you are doing in structured programming?

Top-Bottom Flow

Shells

Minimal Use of Go To

BoDk Format Documentation (Chapters)

If no, do you think You will be required to use structured programming in theforeseeable future? 5 YES 13 NO

5. What file organization and access methods do you use in your shop?

11

25

22

19.

1

Consecutive (Unordered - No Key)

Sequential

Index Sequential

Random (Direct)

Virtual (Storage Access ti,achod)(VSAM)

X Others Batch File and Chain Files

Indicate the one used most often.

88



3

6. Do you Qse outside software? 13 YES 13 NO

If yes, what skills do you need to use outside software?

What types of modifications, etc., are done?

Minor

Updates Provided By Software House

M,:ify Package For User Application

7. Are you using any data-base package'? 5 YES 21 NO
4v''

If yes, which one? LMS and FORTE (Burroughs)

How involved?

8. What kind of edits are you doing? Give examples.

Test for Numeric, Alphabetic, Duplicate Record, Positive, Negative,

Validity, Zero, Totals Batch and Others, Valid Codes, Limit Checks, Range

Checks, Required Fields, Check Digits, Cross Checking Files, Error

Conditions, Date, Audit Trails, Valid Printer Character

9. How do you do printer alignment in your programs?

Line Counts

Standard Carriage Tape

Dummy Forms

10. DO you provide restart points in your programs? 18 YES 8 NO

If yes, how?

Control Cards

Specify Key (Field)

89



7

11, Do you use application or detailed line-handling routines for data communicationsequipment? Example - formating on VDU (CRT)

2

- 17

12. What techniques do you use in desk checking?

80-80 List Check
Cross Reference Listin

Check Cards

Manuall Step Throu h Pro ram

Trace

Check With Other Iirogrammers

Core Dumps (Some)

13. What are the most common syntax and logic errors you make?

Spelling Errors Loops

Punctuation
Missing Periods (COBOL)

Keypunch Errors

Forget To Define Field

Missing Instruction

14. What is the policy or practice on nested if's?

Do Not Use (17).

6 said ,iery limited

00,

3 use

15. What do you do in the way of documentation?

Operator Instruction Sheets (Run Manual)

Flowcharts

Specification Sheets

Samples of Printed Report

Error Message Sheet
Program, Definitions

Many Comments

9 0



5

How is it organized?

Folders

3 Ring Binders

Manvu7s
..w.amMI.I

Book of Layouts
.......-,

16. What problems do you encounter in program maintenance that di,ffer from whenyou are writing a program?

Following Other Programmers Logic (18)

Forecasting Future Needs

Not Having the Most Recent Program Listing

17. What are the major applications that you write programs for?

Accounts Receivable (10) Sales-Commission (5)

Accounts Payable (7) Accounting (6)

Inventory (13) Banking

Payroll (7) Miscellaneous

18. What were the things, subjects, experiences, etc., from your two years in-
school that benefited you the most?,

Programming Courses and Skills (9) Different Languages

Hands On (4)
Data Processing Club (2)

Accounting Courses (6) System Classes (2)

Communication Skills (3)

19. What programming or other skills do you feel you were lacking when, you first
started work?

Nore (2) Work On Other People's Programs__-

Computer Operations (3) Background in IBM Machines

Math Background in Burroughs Machines

Debugging Accounting

Applications Teleprocessing Documentation

THANK YOU 3/15/76



EMPLOYER/SUPERVIsoR AppENDIX J

SUMMARY OF EMPLOYER ANSWERS TO INTERVIEW

DISTRICT ONE TECHNICAL, INSTITUTE
ENTRY LEVEL PROGRAMMER COMPETENCIES ZNTERVIEW GUIDE

NAME 21 interviewed

COMPANY NME

1. What company standards are used by entry level prcgrammers? (Ask for the 5
most important ones - examples)

Standards Manual (4) Criteria for Dates Standard

Standard Forms (2) Supervisor Checks Beginner's Programs

Documentation Standards (4) and Makes Suggestions

Naming Conventions for:

Programs (5), Files (4), Data (3)

2 NONE

Milly1

2. How do entry level programmers interact with the following people in your
company? (Give examples)

a. Users No = 3 Rarely = 6

Discussion (formal and informal) Personal Visits (6)

Phone Discuss Test Results

Meetings (2)

b. Analysts No = 2

Informal Discus5ions (11) Analysts Ass1,-.4n Work

Programmers Also Work as Analysts (2)

Work on Teams

c. Other Programmers Rarely = 4

Frequent Informal Interchange (11)

Formal Meetings

Work on Teams (2)

9 2



2

3. Do you 'nave any visual display units (C11.10 in any part of your environment?

9 YES 12 NO

If yes, what arc: some special programming skills that an entry leve:1 programmerwould need to use the VDU (CRT)?

Learn 2IC6 - know Concepts

Screen Formatting

Data Communications Kuowledge

4. Are your entry level programmers required to use structured programming?

2 yEs 19 NO

If yes, would you briefly explain what they do in structured programming?

Top-Down Concept,_Ninimal Use of Go To, Condense Main Line

Programs Follow Same Basic Pattern Structure

If no, do you think theywill be required to use structured programming in theforeseeable future? 4 YES 15 NO

5. what file organiation and access methr'q do you use in your shop?

8 Consecutive (Unordered - No Ke,

20 Sequential

15 Index Sequcntial

18 Random (Direct)

2 Virtual (Storage Access Method) (VSAM)

3 Others Total, PPS (NCR), Will Replace ISAM

Indicate the one used most often.

9 :3



3

6. Do entry level programmer% work with outside software? 5 YES 16 NO

If yes, what skills do entry level programmers need to use outside software?

What type3 of modifications do they make?

Very limited

7. Do entry level programmers use any data-bese packages? 6 YES 15 NO

If yes, which one?

How involved?

I1S4 IDMS,_ FORTE (Burroughs)

8. What kind of edits are entty level programmers required to use? Give examples.

Follows aogram definition

9. How do entry level programmers do printer alignment in their programs?

Line Counts

Standard Carriage Tape

Operator Instructions

10. Do entry level programmers provide rostart points in their programs?
7 YES 14 NO

If yes, how?

Record

Control Card

9 4



4

3 2

11. Do entry level programmers use application or detailed line-handling routinesfor data communications equipment? Example - formating on VDU (CRT)

No = 15

12. What techniques do entry level programmers use in desk checking?

Boss Checks Code

Check Off List

ChLck Program Against Known Results

13. What are the most common syntax and logic errors made by entry level programmers?

Field Length

14. what is the policy or practice on nested if's?

No= 13

3

(.11.
15. What are entry level programmers recluired to do in.the way of documentation?

Oeerator Instruction Sheets (13) Source LtalWa__

Definitions (Files, Programs) Job Card S ecifications

...

Flowcharts Many_Comments

Tayouts (Printer, Files, Cards etc.) Sam le R rts

User Instructions



How is it organized?

3 Ring Binders

5

Manuals

Folders (Documentation)

Bound Listings

Job Documentation Package

16. What problems do your entry level programmers encounter in program maintenance
that differs from when they are writing a program?

Following Other Programmers Logic (12)

Looking at Entire Program for Ramification

17. %hat are the major applications that your entry level programmers write
programs for?

Accounts Receivable (12)

Accounts Payable (7)

Inventory (6)

Sales-Commission (3)

Accounting (9)

Banking

Payroll (7) Miscellaneous

18. What impressed you most about our graduates?

Well Rounded D. P. Education (5) Good Accounting Background (3)

Could Write Progvams Immediately (2) On-the-Job Training at School

Hard Workers (5) Good Documentation

Very Competitive (1) Logical Deduction Ability

19. What skills are our graduates in need of most? None = 4

E7sperience (Programming and Operations) JCL

General Business knowledge Data Communications (On Line T.P.)

Systems Analysis and Design

Structured Programming

School Should Update Equipment

THANK YOU 3/15/76



APPENDIX K

GRADUATE ANSWERS TO OTHER TASKS ON SURVEY INSTRUMENT

1.00 SYSTEMS ANALYSIS AND DESIGN:
Mag. ledger (MMR).
Knowledge of programming terms.
CRT layouts.
Graphics display layout.
Communicate effectively (informal talk, meetings, presentations).
Terminal screen layouts.
Prepare diskette layout.
Prepare operator run sheet.
Know limitations of languages.
Data record layout (Table Generation).
Teleprocessing.
Prepare memory storage layouts.

2.00 PROGRAM DESIGN:
When to use multi-languages.
Efficient core utilization.
Use various software packages.

3.00 CODING':

VSAM file handling.
Use data base software (IMS).
Use CRT for remote job entry.
Access the data base.
Write programs for CRT' .

4.00 TESTING AND DEBUGGINg:
Data selection (Good Correlation).
Check results with user.

5.00 DOCUMENTATION:
Organize documentation.
Edit.check documentation.
Technical report writing.
Write CRT operator instructions.
Record of data modifications.
Communicate with user"via memos.

6.00 MISCELLANEOUS:
Wire boards (410, 510, 402).
Know full capabilities of your utilities.
Assist in operations.
Work overtime.



1.00

APPENDIX L

EMPLOYER ANSWERS TO OTHER TASKS ON SURVEY INSTRUMENT

SYSTEMS ANALYSIS AND DESIGN:
Write a purpose and intent paragraph.
Prepare memory record layout.
Detailed description of system.
Read/understand a card, disk, tape layout.
Understanding of data base managers.
Interview user.
Prepare table layouts.
Give a design presentation to users and/or project team.

2.00 PROGRAM DESIGN:
Description of design.
Make decision of structure vs. non-structure, modular vs. non-
modular depending upon system requirements and available
resources.

3.00

4.00

5.00

6.00

CODING:
None.

TESTING AND DEBUGGING:
Perform program modifications.

DOCUMENTATION:
None.

MISCELLANEOUS:
Boolean logic - switching functions.

9 8



APPENDIX M

GRADUATE SURVEY RESPONSES BY FREQUENCY COUNT

9 9



100

District One (Eau Claire) and Gateway (Kenosha) Technical Institutes February, 1976

ENTRY LEVEL PROGRAMMER TASK INVENTORY

DIRECTI1S) Carefully read each task statement and respond as it would relate

work. In making this response, circle a "I" (Never) under the FREQUENCY column

level programmers and proceed to column (D) FUTURE NEED. If the task is perfo

complete all four columns.

At the end of each group, list and rate any other tasks

which are performed.

A

FREQUENCY

1=Never

2:-.< Monthly

3:Monthly

44eekly

5=Daily

1.00 SYSTEMS ANALYSIS AND DESIGN'
1 2 3 4 5

1.01 Use company system standards 09112511

1.02 Write a detailed description of a problem

1.03 Work with users on problem

1.04 Work with systems analyst on problem

1.05 Work with other programmers on problem

1.06 Prepare a system flowchart

02142010

444un

44440

3 4 11 N 14

a 9 U 7 0

1.07 Prepare a card record layout . . OOOOOOO 21 15 20

1.03 Prepare a printer spacing form 11 31 42)1 11

1.09 Prepare a tape record layout 0 0 11 a

1.10 Prepare a disk record layout x 0 13 25 1

1.11 Prepare a paper tape record layocl. 121 1 2 1

1.12 Other 5 1 1 1 4

.

2.00 PROGRAM DESIGN

2.01 Use standard flowchart symbols h 0 U

2.02 Prepare a general,(logic) program flowchart 3241 tr.10

2.03 Prepare a detail program flowchart 44444

2.04 Prepare a grid chart 10 $ 1 0

2.05 Prepare a decision table 0130 3 5 1

2.06 Divide a program Into modules 44 4 17 U 4

2.07 Use structured programming techniques V a 20 a 4

2.08 Prepare a foit. dat00 pro4raMi-'
.

4:15n 11.. 13:

to any entry

if the task

nmed by entry

PERFORMANCE

1:Very Low

2=low

3:Average

4=High

5=Very High

1 2 3 4 5

level programmer where you

is nalperformed by entry

level programmers, please

IMPORTANCE

1=Slight

2:Some

3=Important

4:Very

5:Critical

1 2 3 4 5

3 7 70 35 10

sada:

4115121U

411401

0 11 52 34 15

10211181

5 15 35 40 13

64)0 11

0 7 * 3412 2 1 13 11 30

1154a11 21 42,21 1

4 144U 14 5421 14

onnn 3 11 11 II 11

3 7 » a 15 14 413 13

3 13731a 3 11 11 30 21

a 1 10 1 1 21 1 4 2 1

0 2 2 4 2 0 1 1 4

3 7 3050 a 2444 35 a

2 001011 04044

3 70 M 044415

I 0 44 14 11

FUTURE NEED

1=Very Low

2=Low

3=No Change

4=High

5=Very High ,

1 2 3 4 5

7 540a

10119017

) 1400

5 Anna

2 IN421

1 1357 N a

04441

1 40311

a U 1

4 1 64 37 15

14 9 1 2

1 0 2 4

411 7 1 g 472044 3 0

10 21 14 0 1 Nana 1

120 12 II V

11145 a

1444

1 3 N 4 4



Y LEVEL PROGRAMMER TASK INVENTORY FREQUENCY PERFORMANCE IMPORTANCE FUTURE NEED

1=Never 1=Very Low 1=Slight 1=Very Low

2=< Monthly 2=Low 2=Some 2=Low

3=Monthly 3=Average 3=Important 3=No Change

4=Weekly 4=High 4=Very 4=High

5=Da1ly 5=Very High 5=Critical 5=Very High

PROGRAM DESIGN (Continued)
1 2 3 4 5

1 11 a 10 60

40 30 21 27 LI

a 21 5 a 111

1 0 1 2 1

1 2 3 4 5

0 5 16 57 3 7

6 II 43 a I

6 6 14 11 111

. 0 1 1 1 0

1 2 3 4 5

0 U 44 311 24

3 I5 39 34 13

I $ a 1410

0 1 I I 0

1 2 3 4 5

1 3 72 a 12

. 9 SS 19 14

annan
0 0 1 3 1

Select appropriate data names for data

Select file organization & access methods for data files

Select appropriate programming language for problem. .

Other

CODING

Write assembler language instructions . .... , . . 5 23 1 4 a 7 LI 24 13 10 I 17 24 a I 23 20 SO 111 10

Write higher level language instructions 20 11 II 14 73 3 4 36 4 I 37 1 7 21 U 41 3 I 41 44 36

Write report program_generator language instructions a 17 5 4 2 5 9 6 27 16 I U a 14 LI 11 M 16 40 II U

Use tape sort utility routines naaan 3 7 10 U10 6 13 U 11 13 17 1 61 LI 16

Use disk sort utility routines 16 a 15 34 11 I 4 43 44 a 2 14 42 14 2 7 3 37 17 21

Write table building instructions 10 11 4 6 27 22 2 6 43 55 6 4 13 53 36 19 6 63 36 11

Write table searching instructions 1 33 43 2$ 22 1 1 47 SO 11 3 14 52 36 22 3 1 63 5 11

Write table sorting instructions 63 17 a 10 5 1 U 5 16 9 9 17 33 16 6 10 17 63 33 7

Write sequential disk file handling routines LI 14 43 27 19 2 1 43 Si 31 1 4 47 47 24 7 3 16 a 2 I

Use index-sequential disk file handling routines . . 20 51 13 30 25 2 7 30 17 II 2 4 411 5 n 7 4 32 40 23

Use random disk file handling routines nuxuu 4 U 4 3 Z 11 2 13 a 31 111 6 11 42 45 2 3

Use tape file handling routines V LI 13 15 34 3 3 36 44 11
..

4 7 17 11 IS 11 10 37 34 2 I

Use card file handling routines 11 5 10. JO 33 1 5 a 34 1.1 3 a 461312 11 57 21 11

Use data communications routines 13 27 a a U 3 17 a 19 U 1 U 211 II 16 7 6 $ 9 37 31

Write subroutines Ma 261330 I 11 33 40 17 2 LI 5348 6 46 4 s

Write error routines 10 LI 10 43 36 1 I 42 54 31 2 11 42 0 33 2 3 31 17

Use, library routines 37 10 21 12 M. 3 6 42 31 20 4 13 31 11 if 7 !MUM

Write library routines 5 26 11 11 S 3 U n U 1 3 21 26 13 6 U 13 ST 30 11

Use macros SI a 17 a 9 1 10 20 21 10 5 11 36 17 II U 13 U JO 13

Write comaents in 7.13 UP SI 2 6 17 M U 9 Li 33 37 311 S M lb,program

:Write instructions for Internal/external controls . SI It 11 U .11 11 14 .117 14 . . i 10 :M 'II U I II .I7.. S7..0 ...

103
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avu.ry ILA% I /1JP. 4111 VIA I rnyuum rcnrumminc 111rUKIMMA rulullt NUJ)

1=Never 1=Very Low 1=Slight 1=Very rbw

212< Monthly 2=Low 2=Some 2=Low

3=Monthly 3=Average 3=Important 34o Change
4=Weekly 4=High 4=Very 4=High

5=Daily 5=Very High 5=Critical 5=Very High
CODING (Continued)

1 2 3 4 5

70 37 12 13

1 2 3 4 5

loonn

33 34 14 /0

1 2 3 4 5

.osososs

1 17 11 9

1 2 3 4 5

4 357* 11

17 17 67 16 10

elte edit routines

Write check digit checking routines

Write check point-restart instructions 71 37 17 3 S1431147 10 11 if I, 7 16 17 51 23 9

Nrite form test pattern routines 77 3 7 19 .13 2 6 11. 23 30 B 11 16 6 1 *I 20 61 31 4

Use coding sheets 4 1 3.5 104 0 4 33 49 5 7 4 1 32 39 SI 3 0 72 25 31

Dther 1 0 2 1 3 0 1 1 1 1 1 0 0 1 2 0 0 2 3 3

rESTING AND DEBUGGING

Read a program listing 0 3 2 11 131 0 1 22 63 51 1 2 .13 46 71 1 1 50 14 4.1

3esk check a program 0 4 0 35 le 1 6 35 a 17 1 4 11 51 5 7 1 1 44 40 44

Correct syntax (clerical) errors 1 2 14 27 92 0 1 25 51 49 2 2 20 41 60 3 I 64 .31 37

Correct logical errors 0 4 11 17 61 0 1 34 43 NI 1 0 10 34 77 1 1 44 31 51

lead a trace 40007149 aunn a luunn num
lead a memory dump nann a 4 16 n It N 5134170 4 7000
lead a file dump onsu N Innun 1 onus 4 2 * 4 n

lead a cross-reference listi,pg anums s s so s s 10,144 30 4 143013

rest program using test data 2 I It 61 46 0 1 11 71 16 0 3 12 31 60 1 1 49 44 4

rest program using live (user) data 513414115 2 345411.2 3 437047 1 2ft31 u

Edit program for effective use of auxiliary storage. . nnusv 3001411 onsuu o n u 0434
..

lecommend corrections or modifications to programs . .
10,4spo 4 0.51 n U : a: 46 32 14 1 0 I/ 13 35

Dther 1 o 1 1 1 0 0 1 Y 1 0 0 0 ? 1 0 0 1 2 1

lOCUMENTATION

,repare a program documentation manual 17 34 37 3 4 34 6 U 45 14 10 0 17 31 72 0 5 II 46 44 21

grite computer operator instructions 15 51 31 2,1 33 1 13 44 47 14 0 13 40 * 36 1 3 Si 41 16

Irite documentation updates after a program revision . 14 4 31 31 * 1 1 1 SO 44 14 S o 46- fa IS 0 3 64 40 33

'Summarize the controls in program to detect errors . . 4631 341 14 2 13 61 17 10 3 24 ft 17 11 6 14 If 37 23

Summarize calculations used in program . . 47 J4 34 6 11 4 14 41 25 7 **3*2*2* 0 11 67 37 14

Yther 3 4 1 1 1 0 I I S 9 0 0 1 1 1 4 0 11 1
1



EVEL PROGRAMMER TASK INVENTORY

USCELLANEOUS

eypunch program

etch computer programs

erform program maintenance

brivert a program to another language

Iperate computer for program tests

Se job control language (Control Cards)

Se virtual storage techniques

erform number system arithmetic

tinvert numbers between number systems

'repare printer carriage tape

ther

fglEr. PERFORMANCE IMPORTANCE--

I.:Never l=Very Low 1=Slight

2=<Monthly 2=Low 2=Some

34ionthly 3=Average 3=Important

4=Weekly 4=High 4=Very

5=0a11y 5=Very High 5=Critical

1 2 3 4 5 1 2 3 4 5 i 2 3 4 5

3419 12 16 13

.31 143129 11

129 4231

. 19.3111 .32

1931 9 29 36

.10 1 6 11103

If U 1312 26

41 31 1.4 11 11

43 35 1.4 21

1644 11 00

eau uss auss s 1

1 141 16 21 1 31 11 W 4ssuas

smssa s smou 2,513434

u ssam ulasu s 2 smou 7

.1110x118 annvu suns, a

. 3 6 a 41 / 10 Wa 1 1 42 40

u uunsom 10720113*

s sussu 7 a alga a 16410U

4 11 a 11 sunIsss ssUmuts

a 13 a 11 1 11111140 210 0 1

FUTURE NEED

1=Very Low

2=Low

3=No Change

4=High

5=Very High

1 2 3 4 5

30 3 6

2 4 0 1 0 1 0 0 1 1 10101 10i 1 1

* * * * * *'* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

: This section to be filled Wit by graduates only.

e the amount of emphasis you feel_should be given

following areas of instruction:

ENERAL EDUCATION AND LEARNING EXPERIENCES

tcounting

merlcan Institutions (Government)

O mmunications Skills (English)

tate Competitive Data Processing Exams

tonomlcs

:ffective Speaking (Speech)

'bald Trips

tudent Data Processing Clubs

lffice Management

!sychology of Human Relations

EMPHASIS

1=Little or no emphasis

.2=Less emphasis than now receiving

3=Same as present

4=More emphasis than now receiving

5=Of major importance--greater emphasis-

1 2 3 4 5

107
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EMPLOYER SURVEY RESPONSES BY FREQUEMY COUNT
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District One (Eau Claire) and Gateway (Kenosha) TPchnical Institutes

ENTRY LEVEL PROGRAMMER TASK INVENTORY

February, 1976

DIRECTIONS: Carefully read each task statement and respond as it would relate to any entry level programmer where you

VoiTTimaking this response, circle a In (Never) under the FREQUENCY column if the task is not performed by entry

level programmers and proceed to column (D) FUTURE NEED. If the task is performed by entry level programmers, please

complete all four columns.

At the end of each group, list and rate any other tasks

which are performed.

A

FREQUENCY

B

PERFORMANCE

C

IMPORTANCE

0

FUTURE NEED

1:Never

2:< Monthly

3:Monthly

4=Weeklk

5=Dai

1=Very Low

2:Low

3=Average

4=H1gh

5=Very Hlgh

1:Slight

2:Some

3:Important

4:Very

5:Critical

Mery Low

2=Low

3=No Change

4:High

5:Very High

1.00 SYSTEMS ANALYSIS AND kbi6N
1 2 i 4 J

1.01 Use company system standards
1$ 10 3 1 0

1.02 Write a detailed description of a problem 11 11 13 1 4

1.03 Work with users on problem 48484

1.04 Work with systems analyst on problem 7 7504

1.05 Work with other programmers on problem lisum

1.06 Prepare a system flowchart 11 2700 7

1.07 Prepare a card record layout 1 0 1 1 4 1 6 1

1.06 Prepare a printer spacing form 444244

1.09 Prepare a tape record layout a b 15 U 4

1.10 Prepare a disk record layout 17 a 4 V I

1 . 1 1 Prepare a paper tape record layout 0 7 1 3 1

1 . 1 2 Other $ $ 1 1 4

C

2.00 PROGRAM DESIGN

2.01 Use standard flowchart symbols 1 0 231 31 0 24

1

2.02 Prepare a general (logic) program flowchart 1

4 4 0 1 1 9
1

2.03 Prepare a detail program flowchart 102114010

2.04 Prepare a grid chart $0 it 0 1 1

Prepare.a:lecision table

Divide a:!ogram into modules

41144 1

4 A 4 3 7

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

2 4 X 1 4 1 74114 1 1444

4 13 21 2 1 3 1 34 $ 4 U Ili 21 4

i 4 4 $ 2 14401 4 3 X 0 4

4 4 15 X 7 1 1044 1 1101111

0 040$4 1 1 72044 010114

1 3 H 1 2 4 13 20 1) 1 7 0 34 11 1

1 6 X 4 4 7 U X X 1 11 0 N 4 4

1 1 4 8 1 1 4 4 4 1 1 1 41 4 0

214141 3 6 X U 1 U 14 U 4

1 I 4 X 1 1 4444 1 210 174

10 3 9 4 0 A 1 I 1 0 4 4U 4 1

0 2 1 0 1 0 2 1 1 1 4 0 4 1 1

4 2 1 1 4 1 4 X 4 A 1 6 74440

1 4 X N 2

1 7 X 9 0

1 1 17 1 0

113 X 4 0

1 1 14 1 4

2 0 X 11 1 6 4 4 X 1

3 1X1710 0 7 N 4 1

1 14 1 1 0 11 1 Z 0 0

14410 9 4 X 4 1

1 7 11 14 7

247, Ilie-stretireti pogramming.techniques 11 1 .1 11 Z.. 4 111 4.1 10 1512 11

PAlt,0000:41i5tokt41:61.09:6$:rog 14AM , .'1!1 t1M ,u;A;0' ;:61:



LEVEL PROGRAMMER TASK INVENTORY

PROGRAM DESIGN (Continued)

Select appropriate data names for data

Select file organization & access methods for data files

Select appropriate programming language for problem. .

Other

CODING

Write assAm. 1nstructions

Write higk r le language instructions

Write report prAram generator language instructions

Use tape sort utility routines

Use disk sort utility routines

Write table building instructions

Write table searching instructions

Write table sorting instructions

Write sequential disk file handling routines

Use index-sequential disk file handling routines . .

Use random disk file handling routines

Use tape file handling routines. . . .

Use card file handling routines

Use' data communications routines

Write subroutine6

Write error routines

Use library routines

Write library routines . .

Use:macros

14r.ite ComMents in program .. . ... . . .

411,01*-)nstru,ctions,j9OptOrinal/oxtornalcontrOls.,.

FREQUENCY PERFORMANCE IMPORTANCE FUTURE NEED

i=Never 1=Very Low 1=Slight 1=Very Low

2=< Monthly 2=Low 2=Some 2=Low

3=Monthly 3=Average 3=Important 3=No Change

4=Weekly 4=High 4=Very 4=High

5=Daily 5=Very High 5=Critical 5=Very High

1 2 3 4 5 1 2 3 4 5 i 2 3 4!5 i 2 3 4 5

13 L1 .10 14 32 3 0 34 II I IS 31 17 ..'

paint 6 14 II 10 2 1 0 W 4

$ 4 5 6 71061
3 3 0 0 I I 3 0 0 1 0 1 I I I

1 3 4 U

3 37 17 U

16 3 11 11 1

0 1 3 1 I

45 17 4311 3 1 17 9 3 U 1.1 9 3 1 30 1 30 9 6

14 1 0 6 51 3 4 30 It 4 3 3 14 1' II 2 I 36 35 0

39 30 5 3 14 5 11 31 6 4 7 13 11 6 0 13 4 X $ 1

0 10160U. 1 5 010 4 3 5 30 1 4 LS 3 41 $

5 1 11 33 37 0 7 42 17 10 3 1 41 17 LI 2 0 53 11 10

11 31 23 11 16 0 10 40 0 4 3 9 31 33 7 I 2 4 33 4

$ 16 25 LS 17 0 1 42 16 5.. 1 7 33 31 7 1 1 4 33 .5

31 33 0 6 4 3 14 36 9 3 1 1.3 30 32 1 V 4 4 32 3

0 7 31 0 33 1 5 32 37 5 3 5 34 34 10 3 3 0 17 6

II 14 11 13 0 2 11 30 31 6 3 1 37 36 1 1 5 43 17 1

0 34 1.3 3.2 11 3 II 37 13 5 3 11 29 16 7 I 4 44 17 1

17 4 0 33 17 1 4 32 33 6 3 4 12 23 1 7 4 51 13 3

13 32 1.3' 111 31 1 4 IS 34 4 5 4 0 33 11 4 32 53 7 0

36 33 11 3 19 9 11 31 4 3 4 10 14 10 6 I 4 0 30. IS

13 /7 .0 17 0 1 14 33 LS 4 2 7 34 n 1 3 13 311 10

9 3 24 34 19 I 5 43 30 1 I 3 37 15 1 1 . 1 11 27 6

10. 1 17 17 3$ 0 1 37 16 7 3 9 30 0 11 I 1 40 10 32

74 0 5 4 .7 4 16 15 3 5 . 4 17 15 7 .3 7 Xi 17

0 LS IL 3 15 4 12' 21 11 3 6. 0 34 ,16 6

.3 13 13 37 4

60M6 1 1

1 71224 0 0 41 .17 14
,insanu. ,11



LEVEL PROGRAMMER TASK INVENTORY

CODING (Continued)

Write edlt-routines

Write check digit checking routines

Write check point-restart instructions

Write form test pattern routinos

Use coding sheets
. .

Other

TESTING AND DEBUGGING

Read a program listing
0 0 I 4 76 0 3 Ls 4 17 I 13 36 X 0 0 43 IS 13

Desk check a program 0 0 0 IS 66 1 37 I4 0S 30 3 11 /0 X

Correct syntax (clerical) errors 1 0 3 37 60 0 3 X 19 14 I 1 IS 26 32 3 0 a IS 17

Correct logical errors 0 1 4 20 54 I 6 X 37 13 0 I 14 X 34 0 0 X II 31

Read a trace 1643014W . 64443 4 4 U.14 7 6 sous
Read a memory dump Ismanv 7 a 4 a 3 14261412 1 . r u 7

Read a file dump 4 6 16 24 27 3 6 40 33 I I 3 32 31 17 I 0 67 13 0

Read a cross-reference listing 12 7 11 It 32 X 6 31 26 7 3 7 31 ID 11 3 3 50 a 6

Test program using test data 0 0 0 X 140 I 21 a I 0 35 22 220 4 3626 15

Test program using live (user) data . 4 7 IS 26 33 11041114 3 31 20 JO 1 3/6101/11

Edlt program for effective use of auxiliary storages... 31 34 15 6 7 5 111 30 1 1 5 IS 19 10 6 1 6 If 10 7

11 33 31 16 1 LS VIRecommend corrections or modifications to programs . 6
1 001,101 4 4 15 1.

Oth6r 1 0 1 0 0 O O I O G 0 0 1 0 0 0 1 4 0 0

""..r,,,'

FREQUENCY PERFORMANCE IMPORTANCE FUTURE NEED

1=Never 1=Very Low 1=Slight 1=Very Low

2=< Monthly 2=Low 2=Sone 2=Low

3=Monthly .3=Average 3=Important 3=No Change

4=WeelOy 4=Hi9h 4=Very 4=High

5=Daily 5=Very High 5=Critical 5=Very High

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5_

0 6 4 06 1 6$6610 porn1 13 31 26 21

43 1 4 4

31 .7 6 I

SI 31 1 1 3

I I 1 II 67

I 0 I 0 I

4 11 31 4 0 5 14 14 5 I 11 13 11 9 I

6 12 15 5 0 $ 17 9 7 3 9 9 X 13

6 10 14 1 2 ,}3 9 4 1 14I X 1 1

0 0 14 29 34 I 4 X 15 X 1 52 III

0 0 1 3 0 0 0 3 0 1 0 0 4 0 0

DOCUMENTATION

Prepare a prOgram documentation manual

Write Computer operator instructions

Write documentation updates after a program revisibn

,SUMMerize the-Controls in program to deteCt errors .

Summarize calculations used in program

.0ther

1119 1115 1.1 5 13 30 1.5 4 3 1 21 34 II

4 /3 a 11 31 4 12 X 1.5 7 3 6 211 34 X

6 17 17 25 16 414 X 11 7 1 I 11 16 12'

15 21 34 4 9 4 U a 11

24 21 X 11 10 3 11 X t a 2 4 37 19 6 1 4 17 21

1 1 00 0 1) Or," 0 I 0 41 I , , I/ ; 41',0 f



L.PROGRAMMER TASK INVENTORY

ELLANEDUS

unch program

h computer programs

orm program maintenance

ert a program to another language

ate computer for program tests

job control language (Control Cards)

virtual storage techniques

orm number system arithmetic

ert numbers between number systems

are printer carriage tape

* * * * *.* * * * * * * w * * * * * *

FREQUENCY

1=Never

2=<Monthly

3=Monthly

4=Weekly

5=Dally

PERFORMANCE

1=Very Low

2=Low

3=Average

4=High

5=Very High

IMPORTANCE

1=Slight

2=Some

3=lmportant

4=Very

5=Critical

FUTURE NEED

1=Very Low

2=Low

3=No Change

4=High

5=Very High

1.2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1924UU6 5 9 25 32 1 11 36 11 5 1 ID 10 43 4 0

moo 5 2 30 U S 10 21 11 13 5 31 9 I

t' 61124U 0 6 43 13 1 4 27 30 ii 0 1 43 24 U

U H 3 0 1 4 11 S 10 U. 14 4 0 13 7 31 1 2

no ?UN 7 n 0. 10 1 13 It 12 4 13 U 40 10 3

2 6 JO 20 /4 I 3 14 10 23 3 3 36 30 16

41 3 12 12 12 7 6 22 7 3 5 5 26 7 3 14 1 13 IS 11

27 14 5 17 16 4 7 37 1S 4 31 IS 4 U iSO 4 3

29
17 9 10 16 5 7 24 1S 5 6 16 20 4 13 6 44 7 3

42 14 3 3 1 9 10 24 3 2 1 31 is 1 1 17 U n 1 2

1 0 0 0 1 0 1 0 0 0 0 0 0 1 0 0 0 1 1 0

_. -

ction 7.00--GENERAL EDUCATION AND LEARNING EXPERIENCES was not filled out by the Employer/Supervisor group.



APPENDIX 0

RANKS, MEAN, STANDARD ERROR OF THE MEAN,_STANDARD-DEVIATION,
STANDARD ERROR OF THE STANDARD DEVIATION, AND
RANK DIFFERENCE FOR ALL TASKS BY ITEM NUMBER

ill
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APPENDIX P

RANKS FOR ALL TASKS BY DESCRIPTION
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APPENDIX Q

LETTER FROM RESPONDENT

February 19, 1976

Dear Sir:

I am filling out this form for two of my employees. I have answered
these questions assuming the entry-level programmer was hired upon
graduation. My answers would have been more optimistic if this program-
mer had gone through operations first. I am a former graduate of then
K.I.T., and started as a'computer operator. It has benefited me and
all others who entered operations as an entry to programming.

I wish the teachers would stress the importanceof a good computer back-
ground. The background I am speaking of is the contact with the computer,
the test procedures, the operator instructions, the data network, the
user contact and the scheduling and flow of work across the computer.

I believe the teachers are advocating immediate entry into programming
from school, as my last search for prospective computer operators at
Gateway was fruitless. This was very discouraging as our salary and

_benefit program, along with_the_opportunity-for-advancement,-is-very_
adequate.

I, as programming supervisor, can attest to a good operations background.

Thank you,

Boyd Klofenstine


